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Top-Performing To Work with our 
20-MHz 286 LIM 4.0 Driver 
Machines 
Network Across 5 Drawing Packages 
Platforms with Invade Mac Turf 
Open-Standard With Color and 
TCP/IP Protocol Professional! Results 
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Storage 
by Mail 








It’s fast. It’s affordable. 
But what are the pitfalls? 
PC Labs puts 8 mail-order 
companies to the test. 
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When 
12-3 users 
finally make the 
ision, 
they'll be amazed 
at What happens. 


Microsoit Excel 
Complete Spreadsheet with Business Graphics 




























SHIPPING PLAN GATABAEE 
APORTURE Sales 
eh fel wel ell Mel 0 ed oe 
RG ane to he Tene tere he EEE EE eee ee 
ae as SS = = ——————— 
bo | ee ee i = & 
so = shame a aa Ye i = on me 
a t 7 
= i) Tee i = aoe 
eae é aes + 3 = 
SSSasi Y ean uy bt od 
SS a see 2s 
facil aa poop wn mss 
a =e ke Se 
|) how om om tS =~ 7m 
= 133 33 33 35 Oe aBE 
Sea} ral a 
Te Fit =a ae me 
& ts anny ‘c— mos 
at — ae ne 
: = 
[es - = 
ee 








a APERTURE 1000 










PetTshery ests 


SYYYYS 


ee 


66s dnssccressesord 
















a SALES VOLUME & 
« PROFIT MARGIN 


APEATUAG BTOSK MISTORY ae 


Aa Apwers Cra teater, you ee eh farmer 
cote wt mt pre tr Pea 


Prot Tow 














e . 
Deeerese 






Piaccion ot Agere tan 3 pretest 
me et eee he mee Ae 
emer sd whe Seb, ef ee 
cin prae Apervars lemon? aa tort, 
op bo the fp er Sema ata ot 
mivdeb oben bearmitienkatoed 
pra tet Galas dre Sal are hee Coen 
ed me ine A 0 it ep 988 ol 
Aware tery ctorsow 





For a change, 1.2-3 users can pump out the kind of output that’s admired, envied and saved. Not tossed. 





ALR's lI6BMHz 












What chip shortage? 
With the abundant availability 
of RAM, 386SX™ chips, and 
the recently introduced 33MHz 
386™ microprocessor, prices of 
these key computing compo- 
nents have been lowered. So, at 
ALR, we've also lowered our 
prices. Now you can get the 
powerful 16MHz FlexCache 
SX386Z with 16Kb of cache for 
as little as $1795. When com- 
pared to an equally configured 
Compaq™ Deskpro 386s™ 
you'll save over a $1000 and gain a 


caching 


35% 
increase in 

computing power. Even more 
amazing is that for only $3995, 
you can get your hands on the 
very latest in high performance- 


-the 33MHz FlexCache 33/386Z. 


Most importantly, you'll be ob- 
taining compatibility and accessi- 
bility to all of tommorrow's 386 
software--the one thing your 


386SX= 


3.36 MIPS 


Performance is based 
on the ratings of CPU/ 
Memory in Million 


Meter™ version 1.5 The 
Data Base Group, Inc. 
Upland. CA. 


FlexCache SX386Z 


business can't afford 
to be without. It's 
been almost three years 
since ALR introduced the first 
386- based system. The indus- 
try has seen a lot of Soe 
within that time. And 

ALR has been right in { 
the forefront with our ‘ 
own advances, most 
notably, the award 
winning FlexCache 
386 Series with its 
proprietary caching architec- 
ture. And the "small-footprint" 





368% and 386 aro regutered haciemerts of Inte! Corp Compog Gnd Despra 34s one regetered fodemors of Compaa Prices cna configurations sutec! te change without notice Contect manéockrer for current prices, 


ALR's 383MHz 
caching $86:: 





7.48 MIPS 
FlexCache 33/386Z 


| = 


FlexCache Z- series 
delivers those 
advances at 








prices way Frankie Avalon 
below the competition. ae 
But lower prices and higher per- You'll also ‘ Wes 4 
formance aren't the only things _ receive unlimited technical sup- (id ruil 
our Z-series have to offer. The —_ port backed by our international Ril fy ae 
Quality of every 16MHz, network of authorized resellers. Advanced Logic Research, Inc. 
25MHz and 33MHz 9401 Jeronimo, Irvine,CA 92718 
Z-series system is backed “<2 So to get more information and (714) 581-6770 FAX:(714) 581-9240 
by an unprecedented three year the name of your local author- a 
warranty on the system mother- ized ALR reseller, please call te nea 
board and a full one-year war- our toll-free number today. For our Singapore-Asia/Pacific office: 

i (65) 258-1286 FAX: (65) 258-1285 
anton eee yee oe 1-800-444-4ALR aries cain SERVICE CARD 
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SOLUTIONS 


Bigger— 


Vfeature Deluxe™ tets your DOS system 
use hard disks it thought it couldn’t, all in one 
bootable piece—no artificial partitions! Span 
two drives into C: and boot from tt, use MFM, 
RLL, ESDI, or SCSI. Interteave setection, 
physical format, security options included. 
DOS 3.1-33 $120 


DUB-14™ PCB takes a different approach to 
drive expansion, stretches your AT’s Drive 
Table to support the drive you choose—MFM, 
ESDI, RLL, up to 2048 cylinders! Comes with 
setup and tow-tevet format routines, works 
with UNIX, XENIX, Pick, Novell, DOS. $95 


Faster— 


Veache™ speeds disk operations, stores data 
in RAM s0 it’s there for you next time you need 
tt—no waiting! Optional delayed sector write, 
tookahead buffer. Works with any type of 
memory, caches up to 15 Mb, bundles accet- 
erators for your diskettes, screens, and 
keyboard. DOS 2 - 4. 

$59.95 


Vopt™ defragments disks for quicker access. 
Run it every day and keep your drive as fast 
as new! In a few seconds at boot time, Vopt ar- 
ranges all your files neatly in contiguous 
clusters so you won't waste any time reading 
them back. Bundles timing and diagnostic 
utilities. DOS 2 - 4 $59.95 


Safer— 


Vlock™ protects your system and Its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even 
tocks out Ctl-Break during boot! $135 


Easier— 


Vtools™ is a slick set of disk management 
tools for DOS and OS/2. Display directories in 
whatever order you like, browse files and 
change or delete them, compare and update 
multipte verstons, find and manipulate 
categories of files, and more! $49.95 


SEE YOUR DEALER OR CALL TOLL-FREE 


1 (800) 284-3269 


GOLDEN BOW SYSTEMS 
2870 5TH AVENUE 

SAN DIEGO, CA 92103 

(619) 298-9349 

FAX (619) 298-9950 TELEX 201520 GBS UR 
MC/VISA US shpg/hdlg $3 CA orders add 7% 


Vimture, DUB, Meache, Spt, View and Viens ane trademarks of Golden Bow Systems. 
CIRCLE 369 ON READER SERVICE CARD 





Inside 


With this issue we welcome you to 
PC Magazine, Version 3.0. 

This marks the first time that the 
look of PC Magazine has changed 
significantly since it was completely 
redesigned in early 1986. That design, 
which marked the first time a com- 
puter magazine had been given the 
look of a business magazine, lasted 
3% years. It was ready for some im- 
provements as we started to chart our 
course into the 1990s. 





af 


the old one; it can easily accom- 
modate special design changes when 
a story demands them. 
Undertaking a project of this 
size is no small task. PC Magazine's 
director of design and electronic pub-_ , 
lishing, Gerard Kunkel, teamed up 
with veteran magazine design con- 
sultant John Vogler (the last time Kunkel 
and Vogler worked together, they 
launched the current look of Business 
Week, already considered a design 


We recognize “ee classic). Then 
that PC Magazine =: sa —s Kunkel’s staff 
provides a vast mee sees meet of senior design- 
amount of incredi- Bs ers warmed up 
bly dense infor- oe their 386-based 
mation. Our chal- : a machines, desk- 
lenge is to keep \ a top publishing 
that information Better packages, and 
accessible. There- Dr, ‘ color PostScript 
fore, the goal of printers and cov- 
our new look is ered the walls © 
simple: to continue of the art de- 
to provide hun- partment with 
dreds of informa- hundreds of © 
tion-packed pages sample pages 
in each issue, but and covers. 
to present the Though the 
articles and prod- _ Gift of the artists: PC Magazine's new look. design of the 


uct evaluations in 
a cleaner, clearer way. 

To that end, we’ve reordered the 
table of contents so it lists all the 
magazine’s departments in the order 
in which they appear, packed even 
more information into our benchmark- 
test charts, added some welcome white 
space to the pages, and turned the 
After Hours section around so it runs 
front to back instead of back to front. 
Also, by popular demand, we’ve made 
the page numbers easier to read. (Watch 
out for boxes labeled F.Y.1. through- 
out this issue; they alert you to some 
of the changes.) We’ve arrived at a 
layout that is far more flexible than 


FC Magarne The itopendert Guido i (iM Standard Persenal Cempuang. (GEN S0888-8507 \= published bwoeity except in ty ured August for $0007 for ene year (22 
leaves) 961.97 for we years and 501.97 for three yours Addivoral postage $1 00 per oapy or $22.00 par yeas tor Canatia and af ether toreign countries. 20-Oevie 
Puntaning Co., a divmion of Zt Communieatons Ga, One Park Ave Mow York, NY 10010, Secon -cises postage pad af New York, NY 10018 ured at adcitionsl meting 
ofices. POSTMASTER Adgrees chenges to AC Magazine, P.O fox $4053 Doutder CO 80301-4080. 
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magazine has 
changed, you'll find that the lineup - 
has not. The exceptions: 

@ New on the Market and PC Update 
have been combined into a new sec- 
tion called New and Improved. 

® Pipeline has broken out of First 
Looks and become its own three-part 
section. 

= Communiqués has been renamed 
Abort, Retry, Fail? and moved to the 
last page of the magazine. ¢ 

But before you sneak a peek back 
there, take a look at what we've done 
to all the other pages of PC Magazine, 
We think you'll like what you see. 
—Donald P. Wilimott s 


PHOTOGRAPH: THOM O'CONNOR 


These unretouched print 
Samples show the superior 
print quality of QMS-PS 810 


over printers using first- 


generation print engines. 











“the 
QMS PS-810 
has to be 
rated as one 
of the best 
buys in the 
competitive 
PostScript 
printer field” 
-Publish! 


November 1988 ma ‘ 





ntroducing the PostScript laser printer 
that blacks out at high speeds. 


The QMS-PS’ 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript’, and the superior print know-how of 
QMS, an industry leader. 

Under the hood QMS ASAP™ (Advanced Sys- 
tem Architecture for PostScript) is proprietary 
technology that helps eliminate the hardware 
bottlenecks that hinder other PostScript printers, 
Asa result, QMS-PS 810 boasts processing speeds 
remarkably faster than other PostScript printers 
in its class. And faster output means greater pro- 
ductivity. In addition, the QMS-PS 810 laser 
printer’s Canon’ 
SX° print engine 
covers solid areas and 
prints fine detail 
better than previous- 
generation engines. 


Fast start, strong finish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want. And put it anywhere on the page. In fact, 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it. 

Along with PostScript, the HP LaserJet+" 
Diablo’ 630 and HP-GL” printer emulations 
are added for your non-PostScript software. 

The QMS-PS 810 laser printer is easy to 
use, maintain, and comes with a one-year war- 
ranty. It’s available from Laser Connection 
dealers. Laser Connection is a sales and 
marketing subsidiary of QMS. For the dealer 
nearest you call 1-800-523-2696. 


LASER 
NE CONNECTION 


A QMS’ company 


The following are trademarks of their respective companies: QMS, esr ASAR 
Laser Connection of QMS, Inc. PostScript of Adobe Systems. Inc. Canon, Canon 
SX of Canon, U.S.A. LaserJet +. HP-GL of Hewlett: Packard. Diablo of Xerox Corp. 
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UP FRONT COVER STORY 





i insive Kil Letters El MAss STorAGE sett ou one com he wine oe 
Fast, Easy, Risk-Free: Buying eri ake 
Ed avvisor Hard Disks by Mail - ia 
Technical writing with Microsoft Word; a resource for Henry Fersko-Weiss/ One of the 
new modem users; printer-ready graphics. most convenient ways to purchase 
anew hard disk is by mail. PC 
EJ Finst Looxs Magazine reveals who has the best 2 
WordPerfect for Operating System/2 retains the look prices, service, and support . 
and feel of its DOS counterpart. among several of the most respected mail-order houses in 
Compag Deskpro 286¢ delivers workmanlike the industry: Arlington Computer Products, CompuAdd, 
performance. Fast Micro, Hard Drive Intemational, PC Connection, 
Plotter in a Cartridge brings speed and HPGL Shamrock, and Zeos Intemational. 


compatibility to HP LaserJets. 

ALR FlexCache 33/386: The fastest 33-MHz PC yet. 
Alpha Four: A dBASE-compatible DBMS that 
eliminates the need for programming. 


EJ) New AND IMPROVED 


FEATURES 









EE) crarnics 
Fine Lines: The PC as 
| 63 | PIPELINE Ittustrator 
Big plans brewing for on-line services. Issac Victor Kerlow! Adobe 
illustrator, Corel Draw!, GEM 
BILL MACHRONE Ariline, MASS-1] Draw, and 
A visit from Sam, Micrografx Designer \et you 
the RJ-11 specialist. draw complex, hard-edged 
illustrations with a precision 
EE] soun c. pvorak and clarity you can’t get with 
Dvorak to OS/2: paint programs. And now these vector-based packages 
Sink or swim. are finally displaying the capabilities that have made 


PP inside Track Macintosh-based illustration so popular. 






ar a No More Pencils: Illustration Software Is Put to the Test 
ice JIMSEYMOUR Features Table 
Want to liven up your fax aS i 
with graphics but don’thave a : COMPUTERS 
scanner? Try PC Paintbrush. j The Controversy Continues: 286 vs. 386 





John Dickinson and Winn L. Roschi No matter which 


FE WituiamF. ZACHMANN side of the 286/386 debate you like to argue, 20-MHz 


Micro Channel 286s—priced as low as $1,989 for a full system—are 
architecture vs. EISA: sure to figure in the discussion when speed and cost are at 
Who’s really ahead? issue. PC Labs evaluates 12 machines from Astrid, 
CompuAdd, DataWorld, Dell, GenTech, Micro 

El STEPHEN MANES Express, Northgate, PC Craft, Star Industries, Vector, 
Planning a 386 upgrade? Wells American, and Zeos International. 
The joys of installation 
are only half the fun. Sate ofthe 
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FEATURES 


EE] ACCOUNTING 
CFO Advisor: Financial Analysis 
Beyond Spreadsheets 
Mike Falkner/ Financial 
Feasibilities’ CFO Advisor 
automates ‘‘what-if’’ theorizing 
too complex for mere spreadsheets. 


rota CONNECTIVITY 
Building Workgroup Solutions: TCP/IP for 
Multiplatform Networking 
Frank J. Derfler, Jr./ With TCP/IP protocols, your PC 
will be able to communicate with a mainframe, 
minicomputer, workstation, or anything else hooked up 
to the network. PC LAN Labs takes a look at eight 
TCP/IP packages. 


yi--8 Performance Tests 
ri. Features Table 


PRODUCTIVITY 


UTILITIES 

z Expand Extended Memory with EMS.SYS 

Douglas Boling/ Living within 640K is getting harder 
every day. If you’ ve got extended memory that’s good 

=! only for VDISKs, learn how to make it emulate the more 
useful EMS 4.0 expanded RAM. 


El ENVIRONMENTS 
Charles Petzold/ Games are often the first programs 
written for a new graphical user interface. In this column 
we’ll adapt Jeu de Taquin, the 15-Puzzle, to the OS/2 
Presentation Manager. 


Ea] Power PROGRAMMING 


Ray Duncan! After 4 years of waiting, the recently 
P’} introduced Extended Memory Specification and Virtual 
PC Control Program Interface offer sophisticated ways to 
uli access extended memory. 


EEA birect Marketing Pf] Reader Service Card 


Connection CSEE Coming Up 
Kiyd Marketplece ETE) Advertisers’ Product 
Elid Index to Advertisers Index 
Ey Editorial Product Index 





PRODUCTIVITY 


EES] SPREADSHEET CLINIC 

wee Douglas Cobb and Steven Cobbi Make date entry as easy 

in /-2-3 as it is in Quattro; use Abs to replace cell 
references with range names when editing a formula; 

ISS! create auto-executing macros in Microsoft Works. 


USER-TO-USER 

wey Neil J. Rubenking/ How to CHECK for mistyped 

commands; unprotect programs written in anon-IBM 
version of BASIC; flip DOS’s printer echo toggle from 

2a! within your batch files; assign a SUBST drive to the 
current directory. 


Ell POWER USER 

gma Craig L. Starki Make multiple copies of PostScript 

documents fast with WordPerfect; pass a nul with the 
PICTURE function in Clipper procedures; edit your 

“S38 footnotes with WordPerfect’s doc 2; use WordPerfect 
5.0’s temporary macro feature for one-shot macro 
commands. 


ES] tutor 


Tony Rizzo! A complete explanation of how to set your 
BUFFERS value, and a look at the problem of disk 
performance. 


Eau) CONNECTIVITY CLINIC 
Frank J. Derfler, Jr./ All that you will need to connect an 
AT toa VAX; how to choose an e-mail system; talk to 
NetWare and StarLAN servers simultaneously; get back 
up to speed on connectivity issues; connectivity 
alternatives for a limited budget. 


AFTER HOURS 


412 @ John Dvorak test-flies two 
PC jet simulators. 
@ Get a taste of road-race 
competition with Grand Prix 
Circuit. 
@ Bard's Tale Il: The second 
in a role-playing series. 
@ Play ball with Pete Rose 
Pennant Fever. 


0) asorr, RETRY, FAIL? 
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HOW TO CONTACT THE EDITORS 

The editors of PC Magazine want to hear trom you. 
Please send your questions, compieints, compliments, 
and submissions to PC Magazine, One Park Ave., New 
York, NY 10016. Send electronic mail to MCI Mailbox 
157-9301 (PC Magazine) or PC MagNet (see below). 
PC Magazine's general telephone number is (212) 503- 
5255. 


Wea ere unable to look up stories from past issues, 
fecommend products, or diegnose problems with your 
PC by phone. If you bought a product advertised In PC 
Magazine, ars dissatisfied, end can't resolve the 
problem, write {do not call) Jennifer Carratu, 
Advertising Department, et Ona Park Ave. Include 
copies of conespondence. 


PC Magazine \s under no obligation to review 
unsolicited products. All submissions accepted for 
publication become the property ol PC Megazine. 
Productivity user tips and Abort, Retry, Fail? 
submissions will be paid $50 (plus e $25 bonus for 
Productivity tips on disk). For submissions to Abort, 
Retry, Fail?, il you send artwork for possible 
reproduction, mark the funny part on a photocopy, not 
the onginel. 


PC MAGNET: PC MAGAZINE'S ON-LINE SERVICE 
= PC Magazine operates PC MegNet, a 24- 
} | i hour-e-day interactve on-lina service where 
"| teaders can find the utilites published in every 
, issue, download an index ol ail product 
reviews, and shere thair opinions with the 
editors. It operates at 300, 1,200, and 2,400 bps. 
Connect time is billed via credit card at $12.50 an hour. 


To join, set your communications protocol at 7E1 
(7 date bits, even parity, one stop bit), and set your 
modem at either 300 or 1,200 bits per second. 


Thera era more then 500 phone numbers (at leest one 
In every erea code), but choose one of these for now: 
New York, (212) 422-8820; or Sen Frencisco, (415) 
956-4191. When the modem connects, press Ctrl-C. 
At the USER ID prompt, enter 177000,5000. At the 
PASSWORD prompt, enter PC*MAGNET. At the 
ENTER USER AGREEMENT NUMBER prompt, enter 
2Z10D8900. CompuSarva members can log on by 
entenng GO PCMAGNET at any CompuSarve prompt. 
Once you've joined, you can find a local access 
number by entenng GO PHONES from any 

For more information, call (212) 503-5108. 


PERMISSIONS, REPRINTS 

Material in this publication may not be reproduced in 
any form without permission. ll you want to quote from 
@n article or use PC Megazine’s logo in conjunction 
with en Editor's Choice designetion, wnta Jean 
Lamensdorf, Licensing Director; for Inlormetion on 
frepnnts, wnta Jennifer Locke. 


SUBSCRIPTION QUESTIONS 

ll you want to subscribe to PC Magazine, if you have a 
question about your subscription, or if you're moving, 
call or write: PC Magazine, P.O. Box 54093, Boulder, 
CO 80322; (800) 289-0429. A 1-year subscription (22 
issues) costs $44.97. Canada and loreign: add $37.00 
per year. New subscriptions and address changes take 
6 to 8 weeks to process. For back issuas, write Felicia 
Hunter, Back Issues Department, PC Magazine, P.O. 
Box 5999, Charry Hill, NJ 08034. Send $8 per issue 
(check or money order); $9 outside the U.S. 


PC MAGAZINE REVIEWS 

Except where noted: All PC Magazine raviews are of 
currently available products. Comparative reviews ara 
erranged alphabetically by product name for software, 
by company nema for herdware. Softwere Is free from 
copy protection. On banchmark test charts, shorter 
bars indicate faster products (less time to complete a 
task). Benchmerk end performance tests ere run on 


8-MHz IBM PC ATs. Vv BPA 


IN ALL FAIRNESS, 
YOU SHOULD READ WHAT 
ASHTONAATE IS SAYING 
BEFORE YOU PURCHASE ORACLE. 


PC Week. January 9 1989 





Oracle developed the first commercial SQL 
database over 10 years ago. 

And the first SQL database for the PC over 
4 years ago. 

Its called Professional ORACLE® 

It has the most up-to-date, most powerful 
and most complete set of application 
development tools available. 

Like SQL*Forms® SQL* ReportWriter™ 
SQL* Menu? And SQL* Plus® 

Its based on ANSI standard SQL and runs 
on PCs, minis and mainframes. 

And it works. 

To order Professional ORACLE for the PC, 
call 1-800-ORACLE1, ext. 4447. 

It’s $1,299, and comes with a 30-day, money- 
back guarantee. 


ORACLE’ 


Compatibility - Portability - Connectability 


UNIVERSALLY ACKNOWLEDGED TO WORK JUST FINE. 


Copyright ©1998 by Oracle Cerpoeauon reprinted from PC Week inuary & 1988. Copyright ©1860 Ziff Communication Company dBase dBase IV and Ashlon Tate ate reg 
demarts of Ashton Tate Corp. ORACLE'S SQL" Forma, SQL'Menu and SQL' Plus are registered arts and SQL" ReperiViiter ire (raderark of Gracie Corpersiion 


Deskdnive A Winner’ 


High Performance, Aggressive Prices and GE Anrst Service! 


AUS|\TIN 
| mY) L 


286 "4 WZ le) PC MAGAZINE SAYS, 
P JANUARY 31, 1989 


“In short: Austin Com- 
puter Systems has a 
winning combination of 
classy parts, smart de- 
sign, high performance, 
and aggressive pricing, 
all backed by a GE on- 
site service contract. 
How can you lose?" 


Austin 286/12.5 Cache 
Standard Features: 
* Intel 12.5 MHz 80286 Processor ©» EMS LIMM 4.0 Support 
* GE 1 Year On-Site Service * American-Made M — 
Contract © 3.5" 1.44 or 544" 1.2 MB Floppy _" 
_ © 14" EGA Color Monitor “ Disk Drive GE Lzeer onafte service —_4 
* 16 Bit Paradise EEGA Autoswitch + Phoenix BIOS 16 bit hugh spre? diggtay ateyier 
» Keytronics Enhanced 101 25 ma or faster hard drive 


1:1 hard drive controller 


Hard Drive 
© 1:1 Fast Transfer Interleaving 


Controller Card 
* 32K High Speed Hard Disk Cache =» 80287 Math Co-Processor Socket 
. © PC Kwik Disk Caching * FCC Class B Approved 

Schtware 


* Clock with Battery Backup 


¢ Users & Technical Reference 
© 1 MB RAM (expands to 4 MB on Manual 
board, 16 MB total) ¢ Built-in Setup & Diagnostics : 
« Shadow RAM Caching (BIOS LO ports fully integrated 
‘Caching? . DOS & 05/2 Compatidie American-made motherboard 


Fully Loaded System... : 

Complete 286/12.5 Cache with EGA Color Monitor, 
40MB Hard Drive, IMB RAM, and 1 Year GE On-Site 
Service Contract. $2295.00 





Equally Equipped...The Competition Simply Costs More! 


Our prices include a VGA color monitor, 16 bit VGA color adapter, screaming fast access hard drive, 
GE 1 year on-site service contract, performance boosting cache, and American made quality. 


Extraordinary computers. . . at ordinary prices! 


The Austin 286/16 Slim Line includes a 
VGA color monitor, 16 bit VGA color 
adapter, 40 MB-28 ms 1:1 hard drive, GE 1 
year on-site service, 1 MB RAM, shadow 
RAM cache, Super PC Kwik disk cache soft- 
ware, 1.44-MB 3.5” floppy drive, 101 key- 
board, a full array of 1/0 ports, and there are 
still 3 open, regular size expansion slots! 
Complete at 00 


; 
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The Austin 386/SX includes a VGA color 
monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service, 1 MB RAM, Super PC Kwik disk 
cache software, 1.2 MB 5% floppy drive, 
101 keyboard, and a full array of §/O ports. 


Complete at : 


The Austin 386/25 HyperCache™ includes a 
tremendous 128K static RAM cache, VGA 
color monitor, 16 bit VGA color adapter, 110 
MB-17 ms ESDI hard drive, GE 1 year on- 
site service, 1 MB RAM, shadow RAM 
cache, Super PC Kwik disk cache software, 
1.2 MB 514" floppy drive, 101 keyboard, and 
a full array of I/O ports. 

Complete at $5745.00 
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The Austin 286/20 Cache includes a VGA 
color monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service, 1 MB RAM, shadow RAM cache, 
Super PC Kwik disk cache software, 1.2 MB 
511" floppy drive, 101 keyboard, and a full 
array of 1/0 ports. 


Complete at $269: 


The Austin 386/20 Cache includes a 61K 
static RAM cache, VGA color monitor, 16 bit 
VGA color adapter, 80 MB-22 ms 1:1 hard 
drive, GE 1 year on-site service, 1 MB RAM. 
Super PC Kwik disk cache software, 1.2 MB 
541" floppy drive, 101 keyboard, and a full 
array of 1:0 ports. 

Complete at 


28616 
Slimline 
2an/20 
Cache 


4 MB-22 ms 1-1 
[110 M817 ms ESD] $3195 
[ 150 MB-17 ms RSD 
| $0 WE-28 ms 1:1 
80 MB-22 ms il 
110 YIB-17 ms ESDI 
_| 150 MBIZ ms ESD 
MO ME-22 me 1:1 
110 MB.17 ms ESDI 


IBM. AT OS2, AND PS 
NAMES AND TRADER 
CHANGE WITHOUT 8 € 
AND THE GE LOGO ARE AL 


Extremely High Performance! 
Memory Caching, Shadow RAM, Inte- 
grated I/O, and Fast Access Hard Drives 
make our systems scream along. . . But 
we don't stop there! All Austin computers 
include 16 bit Video Adapters, the fastest 
available; 1:1 or ESDI Hard Drive Control- 
lers to ensure the fastest access possible; 
and a hard Drive Caching Program so good 
that PC Magazine voted tt the best in its 
class for 1988! 


American Made Quality 

Austin Computers, including the mother- 
boards, are made and assembled in the 
USA! The latest design and manufacturing 
techniques allow us to offer the highest 
quality products at low prices! 


A World Class Support Program 
Featuring . . . GE On-Site Service 

A Full One Year On-Site Service Contract 
from GE Computer Services is included 
with every Austin computer. Should your 
system fail, a GE technician will come to 
you and resolve the problem . . . Usually 
within 24 hours! 


Unlimited Toll-Free Support . . . 

If you require assistance for any reason, 
call our Toll Free 1-800 number. Our 
highly trained support personnel are 
available six days a week. 


30 Day Money Back Guarantee. .. 
If you're not satisfied for any reason, just 
return your system within 30 days for a 
full refund on the hardware price. 


Fully Loaded Systems 

We configure every Austin computer to 
include a Monitor, Video Adapter, Hard 
Drive, Floppy Drive, Keyboard, and a full 
array of 1/O ports. . . If you desire a cus- 
tom configuration, or additional options, 
just tell our sales personnel how you want it! 


CALL AND ORDER TODAY! 


1-800-752-1577 


COMPUTER 
SYSTRMS 


MONDAY-FRIDAY: 8AM-7PM CENTRAL 
SATURDAY: 10AM-5PM 


Fax (512) 454-1357 SP aus ("4 
Overseas (512) 458-5106 
Tech. Support 1-800-752-4171 
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“We created a 
monster.” 


Apparently, we 
have surprised a 
few people. It’s not 
everyday that 
someone builds 

the world’s fastest 
386/25. 


Our marketing 
people call the con- 
“If this is a race, we cept AMMA — for 
are out in front.” Advanced Mem- 


é Management 

Steve Hui, President pee 
Everex Systems, Inc. Architecture. 

I don’t care what 
IBM PS/2 Model 80 (20 MHz) —————e 3.5 MIPS you call it. This is 
Compaq DeskPro 386/20 ——————e 4.6MIPS the computer that 
Everex STEP 386/20 ————e 4.9 MIPS has left everybody 
Compaq DeskPro 386/25 ——_———— 5.5 MIPS behind, including 
IBM PS/2 Model 70 (25 MHz) ————-e 5.7 MIPS Compaq. 
Everex STEP 386/25 —_———-e 6.1 MIPS Me eonnatieattte 
Power Meter MIPS Version 1.2. The Database Group are overjoyed. 

But this is a game 

of leapfrog and 

we do not intend 

to rest. 


The STEP 386/25 
from Everex 

is a monster of 

a machine. 


For price and 
performance facts, 
call Everex 
Computer Systems 
Division at 1-800- 
356-4283. Everex, 
48431 Milmont 
Drive, Fremont, 
CA 94538. 















Quicksilver 
All the database Top Guns are flying 
SQL, the industry-standard data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and connectivity to your dBASE applica- 
tions, so you can fly them into the 1990s. 


Your ticket to the future 


ORACLE Quicksilver is a compiler that 
turns your dBASE programs into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of BASE, plus 
powerful extensions like windowing, graph- 
ics and user-defined functions. You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access. 


ORACLE database included 


ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Copyngnt © 1989 by Oracle Corporation ORACLE :s a registered 
trademark of Oracle Corporation Also tradernarks GBASE of Ashton 
Tate Quicksiiver of Quicksilver Software Inc DB2. OS/2 and IBM o! 
Internationa! Business Machines Oiner compames mentioned own 
numerous trademarks TRBA 





Get out of the danger zone 
with Oracle’s dBASE compiler 


Why wait until dBASE IV can 
talk to SQL Server? 

BASE IV doesn't talk to SQL Server yet. 
When it finally does, it will only talk to SQL 
Server on OS/2—not on any other operating 
system. Which means you'll still be isolated 
from corporate data on minis and mainframes. 


Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed data- 
bases across ORACLE servers on PCs, minis 
and mainframes — including IBM DB2 data. 


No-risk Money Back Guarantee 


Test fly ORACLE Quicksilver now. If you're 
not out of the danger zone in 30 days, return 
it for a full refund. Limited Time Free 
Offer: Order now and, for a limited time, 
you'll receive ORACLE SQL*Tutor — our on- 
line SQL training program —absolutely free. 


Call 1-800-ORACLEL, ext. 4425 today. 
Or fill out and return the atiached no-risk 
coupon now. 


ORACLE 


COMPATIBILITY - PORTABILITY - CONNECTABILITY 


Call 1-800-ORACLE1, ext. 4425 today. 
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Dear Oracle... 
Oracle PC Direct + 20 Davis 
Drive » Belmont, California 94002 
1-800-QRACLE1, ext. 4425 SS 
Send me the following ORACLE products for 
my PC.* Enclosed is my LJ) check or £1) VISA 
MasterCard (] AMEX credit card number and 
authorization for: 





$________ ORACLE Quicksilver at $699 and 
ORACLE SQL*Tutor free 
$________ ORACLE SQL*Tutor ONLY for $199 
$__________ Please add appropriate state sales tax 
—_ Total enclosed/authorized. 


lunderstand Oracle will pay for ship- 
ping, and all prices validin U.S. only. 


NAME TLE 
COMPANY 


STREET (no PO bart please) 


ary STATE | IP 

PHONE ao 

GREDIT CARD NO x CG ARID EXPIRATION DATE 
SIGNATURE TODAYS DATE PC MAGAZINE 





*AEQUIREMENTS ORACLE SOL-Tutor 256% PC and hard disk 

ORACLE Qucksiiver To manage only dBASE DBF tiles and no ORACLE 

90d a 640K PC To manage an ORACLE database on a remote 
puter you need 4 640K PC ang optional networking software Toa build an 
with 640K plus 
IMB of oxtended memory Al contgurations roquze nad asks and OOS 30¢ 


20 Davis Drive. Belmant CA 94002 ¢ World Headquarters 

(415) 598 8000 « ORACLE Canada (800) 387 4407 (except Quebec) * 
Quebec (514) 337-0755 ® ORACLE Systems Australia 

61-2 959 5080 * ORACLE Europe 44 1 948 6971 » ORACLE Systems 
Hong Kong 852-5.266846 








GETTING THE FAX STRAIGHT 

Facsimile transmission has been 
around since the middle of the nineteenth 
century ("PC to Paper: Fax Grows Up,” 
PC Magazine, April 11, 1989)? And | 
thought Abraham Lincoln was hard at 
work on the train ride from Washington to 
Gettysburg. He probably took a nap and 
told his White House speech writer to fax 
him a copy of the address when he ar- 
rived. Unless, of course, his speech writer 
was sitting around waiting for someone to 
invent the telephone. 

Curtis Hoke 

Reading, Pennsylvania 

<n MISLEADING LETTERS 

Hey PC Mag, wake up! You shouldn't 
let lead letters with glaring misconcep- 
tions go unchallenged. Steve Roth (Letters, 
PC Magazine, April 11, 1989) criticizes 
both the original LaserWriter and the Apple 
LaserWriter IINTX, bemoaning their IBM 
incompatibility. 

Both printers support those newfangled 
serial connections that show up occa- 
sionally in the IBM architecture. Our IBM 
office has had a QMS PS 800 (Laser- 
Writer work-alike) and Apple LaserWriter 
lINTX chugging along merrily for quite 
some time now. | am happy (nay, de- 
lighted) to sacrifice use of that dumb old 
parallel port in exchange for PostScript, 
the page description language for the 
discerning desktop publisher. 

John Sayers 

Falls Church, Virginia 


sy THE REAL TAX EXPERT 
—_/ For the second straight year | am 
using ChipSott’s TurboTax to prepare my 
taxes (After Hours, PC Magazine, Febru- 
ary 28, 1989). Both years this marvelous 
program has simplified the yearly civic 
duty we all must bear. 

My mother-in-law, however, consulted 
a local “tax professional,” and within 25 
minutes she owed Uncle Sam an extra 
thousand because of a lump-sum distri- 
bution from her profit-sharing plan. ! vol- 
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The Gettysburg Address via fax? 





unteered to do her taxes over with Turbo- 
Tax’s Analysis Interview, and found an 
obvious oversight that her “experts” failed 
to catch. 

Thanks to ChipSoft, my mother-in-law 
saved $900, and | am a hero around this 
house. Now | can justify the telephone 
bills | run up on CompuServe and PC 
MagNet. 

Richard Pierides 

Seattle, Washington 


~~ MHz HURTS 

A number of companies are caught 
up in the “MHz race” with their products, 
and a few like to bend the rules and cheat 
on their processor speed or chip set speed 
ratings. They try to squeeze 12 MHz out 
of a 10-MHz processor. Not to be out- 
done, the next company squeezes 20 
MHz out of a processor rated for 16 MHz, 
and so on. Maybe this poses no problem, 
but let’s assume that the junction tem- 
peratures in the processor go up by 10 
degrees Celsius or more when the speed 
is pushed; this equates to a halving ofthe 
life expectancy of that part. The MTBF will 
be adversely affected, and we may have 
a bunch of early processor deaths just 
waiting to happen to us poor unsuspect- 


ing users who have been zipping along at 
zero wait states with our overstressed 
processors. 

When a manufacturer such as Intel 
Says a part is 10-MHz, that firm will not 
give anyone its blessing to run the part at 
16 MHz. Does this mean that the war- 
tanty on my machine is automatically 
voided as soon as | hit the turbo switch? 
| feel as if I've been had by my dealer and 
wonder just how many unfortunate souls 
are in the same situation. 

Jeff H. Walton 

Maple Plain, Minnesota 


=| YOU FORGOT MY SIDEKICK 
Your review of some of the note- 
taking programs was wondertul (‘“Classi- 
fied Intelligence: Managing Personal 
Information,” PC Magazine, December 
13, 1988). However, serious readers like 
myself hated the absence of Borland’s 
champion SideKick Plus in your review. 
The Borland program far surpasses many 
of those you reviewed. 
Syed M. A. Burney 
Damman, Saudi Arabia 


>>| PUBLISH SOME PRAISE, TOO 
J Apparently you feel constrained to 
publish letters in every issue criticizing 
your reviews. | hope you also will feel con- 
strained to publish one praising them. 

Last year, when | was considering 286 
machines, your magazine recommended, 
“Get a 386.” So I chose the Dell System 
310 because it was an Editor's Choice 
(“Good and Fast: Fifteen 386s Push the 
Performance Standard to 20 MHz,” PC 
Magazine, November 29, 1988). Based 
on your review, Dell's literature, and an 
equally enthusiastic review in another 
publication, | bought a System 310—and 
am delighted. Complex programs like 
AutoCAD and Ventura Publisher “fly” on 
it, the VGA Plus is great, and Dell is a joy 
to work with. 

Keep up the good work! 

Ed Blackburn 

Glendale, California 
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NEC CD-ROM Drive Special 
Fast and compact, w/SCSI, complete kit | 
NEC CDR-77 wiouddo smal footprintextemoiforPC S807 
NEC CDR-77 w/oucto smal footpin extemaltorMoc 860 
NEC CDR-80 w/audio hall-height Inema for PC 0 
CD-ROM Drives (reacty to run) 
Amdek w/audilo for PC extemal (S679) or intemal S679 
Hitachl w/audio for PC extemal ($749) c interna mam 
Toshiba w/oudio for PC & Mac fastest int drive! from 880 
800 MEGABYTE WORM loss than $0.18 per MB! 3S 
Portable '286 w/ CD-ROM drive datstogo 35, 

Also: Denon, Philips, and Sony CD-ROM dives 


Drive/Titte Combo's compete) 
PC Stoster Set crive & 2 tiles coll for datas. SP 
Microsoft Bookshelf ($265) w/loshbaextemaidive = 1097 
Microsoft Programmer's Library ($379) w/loshibaext 1.199 


C Ubrary of Shareware Grab Bog Am0progare 


PC-Sig Ubrary new edition everything from disks 1-1240 465 
ICP Software Directory search ISO00n/w& s/witerns 3900 


Business 


Consumer, Economic of Agricultural Stats (1913-87) pea 


Geovision U.S. Afios entire US. with: 1 milton tandimorts 


Libraries and Education 
CIA World Fact Book Every country & tenttory 
Science Helper K-8 | DD0NS lexan pions 
Meson Te ra Set 100,000 terre, 7.300 arficies 


Medicine & Science 
Time Table of Science stack with 5 500 events- Mac: 
Physicion's Desk Reference offciidato 2800drug: 5 
(CD-Gene seach through GenBank. EMBL. PIR wih FASTIN 750 


Desktop Publishing & Graphics 
NEC Clip Art/image Follo 1000s of images - PC & Macsa? 
Kwik@e Pro- Art 300 Postscript @ustrations -PC & Moc 
Comstock Desktop Photo. 449 potas -PC & Moc 
AHROOM fonts, crt, tempiotes uilities and more - Mac 

Miscellaneous 
King James Electronic Bible {4 text. easy to search 
Between Heaven and Hell practical and pervese 
Whole Earth Catalog better nan tne oiginal-Mac 1a 
Bible Library dozens of bibles references concardances 796. 


ee ene 
Dealer inquires welcome 


Free sinciptin to CD-ROM End Lserwiin every order! 
Free CD-ROM Sourcedisk with every order over $1200! 
MasterCard Vea American Express & COD occepted 


Money back guarantee 
Free technical support 
Bureau of 
Electronic Publishing Inc. 


P.O. Box 43131, Dept P 
Upper Montclair, NJ 07043 
Fax # 201-746-3034 


The Source for CD-ROM 
(201) 857-4300 
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Letters 


BEYOND THE PC UNIVERSE 

' can't believe that Brook Monroe 
calls FORTRAN “a language that doesn’t 
have the good grace to quietly die its well- 
deserved and long-overdue death” (Letters, 
PC Magazine, March 28, 1989). 

There is a universe of computing out 
there beyond the realm of PCs, inte- 
grated software, and TSR goodies where 
scientists and programmers have better 


Now that PCs are 
entering mainstream 
computing with 

32-bit paths, high CPU 
speeds, and math 
coprocessors, the time 


is iong past due for 
FORTRAN to get the 


attention it deserves. 





things to do than translate millions of lines 
of coding into the language du jour. FOR- 
TRAN survives because it is the best 
number-cruncher and, outside of the micro- 
computer world, the best-supported. 

Now that PCs are entering mainstream 
computing with 32-bit paths, high CPU 
speeds, and math coprocessors, the time 
is long past due for FORTRAN to get the 
attention it deserves. 

Lance R. Delo 

Seattle, Washington 


-| MAKING HIS OWN HISTORY 
First 80286. Then 80386. Now 80486. 

| want to be the first to say it in print: 
80586. There, I've said it! Now when 
anyone does an electronic search for the 
first citation of 80586, my name will pop 
up. And just to be sure, let me say this: 
80686, 80786. 

Thanks for helping me make history. 

D. J. Jaffe 

New York, New York 
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PC MAG MAKES FIRST-ROUND CUT 
I've been using my IBM Model 30 
for almost 2 years now, and | have to 
thank PC Magazine for one informative 
article after another. Although some of 
your topics are a bit over my head from a 
technical point of view, | like the idea of 
stretching the old gray matter to new 
hardware and software approaches. My 
next stretch will be to learn Turbo Pascal. 
Although | currently subscribe to five 
other computer magazines, | am sure 
that if | have to cut down my obsession, 
PC Magazine will “make the cut.” 
James Lyons 
Brooklyn, New York 


LAYING DOWN THE LAW 

John C. Dvorak is inaccurate in his 
statements regarding the legality of inter- 
cepting data communications (Inside Track, 
PC Magazine, March 14, 1989}. While 
Title III of the Omnibus Crime Control Act 
of 1968 prohibited the interception of any 
wire communication or aural communica- 
tion (where there was a reasonable ex- 
pectation of privacy), the Electronic 
Communication Privacy Act of 1986, as 
passed by the United States Congress, 
addressed the technological advances in 
communications services. 

Basically, the new law removed the 
word “aural” and replaced it with “elec- 
tronic.” Under the new law, nonconsen- 
sual interception of telefax communica- 
tions, electronic mail, electronic telegrams, 
or digital paging devices is illegal. Viola- 
tions are investigated by the FBI, and 
penalties upon conviction are imprison- 
ment, fine, and liability for civil damages. 

Lt. J. F. Higgins 

Bibb County Sheriff's Department 

Macon, Georgia 


| feel obligated to write in regard to John 
C. Dvorak’s article about the current fax 
craze. His comment recommending fax 
cards in PCs is ridiculous; there are so 
many inherent logistical and procedural 
problems with PC fax. 

1 don’t think that he considered the 
privacy issue as it relates to using a PC: 
the same privacy abuses exist in the PC 
world. The problem is with personnel, not 
equipment. If privacy is an issue for a 
certain document, you can call before the 
document is sent and someone with proper 
authority will be at the fax machine when 
it arrives. 

Kenneth R. Leebow 

Marietta, Georgia 








Add a PS/2 Internal Tape Backup 
to protect you and your data from 
the unthinkable. Sha oscey, 





When you buy a PS/2’ fill in the blank “B” Eira 
slot with an IBM PS/2 Internal ea Backup Unit and 


ae won't have to worry about c power surges, | P 
important data. Made to the same exacting 
Ars as your PS/2, the PS/2 Internal Tape Backup - : 


works with easy-to-use, pore driven software that 
makes it easy to back up 

The PS/2 neal oe oe 
install and can hold up to 80Mb of information at a time, so you can back up even 
eee . And because it rans at 2Mb per minute, Stee Heats elem 

and your work is done. It's that fast. That en ote 

To find out more about how puttin, aT yc eeptiant pageimag op uty 
can protect you and your data, see your IBM Authorized Dealer or your IBM marketing 
representative. To find the dealer nearest you, call 1 800 IBM-2468, ext. 127. 


IBM and PS/2 are regmtered trademarks of International Business Machvnes Corporation ©1989 1BM Corp 


Hardware, Software, Any- 


Graphics 

Design CAD $159 
Diagraph $259 
Lotus Freeiance Plus $329 
Gam/3 Presantation $289 
Ganeric CADD II) $139 
Graph Plus $319 
Mester Graphics $299 
Micrografx Designer $449 
Harvard Graphics $279 
MS Chart $269 
PC Paintbruah Plus $ 79 
Picture Pertect $199 
Publishers Paintbrush $149 
Project Management 
Adv.Proj.Mgr. Wkbanch $819 
Harvard Total P.M.II $429 
Microsoft Project 4.0 $329 
Superproject Expert $449 
Timeline 3.0 $389 
Languages/Utilities 

Festbeck Plus $105 
Norton Advanced $ 79 
Microsoft C $299 
Maca Utilities $ 65 
MS Fortran 4.0 $299 
Quick Basic/Quick C $ 89 
Turbo Basic $ 65 
Turbo Pascal 5.0/ 

Turbo C $ 99 
Turbo Pascal Prof/C Prof $169 
Vaccina (anti-virua) $ 99 
Accounting 
DacEasy $ 69 
Great Plains $499 
Peachtree Completa ill $159 


Hardware* 
Computers 
AST Pramium 286-080 $1475 
Samsung S550 40MB 

w/EGA card $1750 
Toshiba T1600 laptop $3750 
Multifunction Boards 
AST 6 Pak Plus (64k) $ 129 
Advantaga 286 (512k) $ 375 
Rampage + 286 (512k) $ 519 
Rampage +/MC (512k) $ 519 
Inboard 386AT $1129 
Inboard 386PC $ 775 
Intal AbovaBoard Plus $ 439 
Display Boards 
AST VGA $ 259 
AST VGA Plus $ 349 
ATI EGA Wonder x 800 $ 259 
Paradise VGA Plus $ 289 
Modems 
Hayes 1200/12008 $ 299 
Hayas 2400/2400B $ 449 
Intel 2400B/2 (PS/2) $ 279 
Practical 1200 internal $ 79 
US Robotics 2400B $ 159 
Vantal 2400/2400B $ 389 
Ventel 2400/2 (PS/2) $ 299 
Networking 
Arcnet Board SMC $ 149 
Novall Adv.Natware 286 

2.12 $1950 
Novall ELS Leval | $ 450 
Tops for DOS $ 119 


Software 
Word Processing/ 
Desktop Publishing 
Ami’ $ 99 
Lotus Manuscript $339 
Microsoft Word $229 
Multimata Advantaga ll $269 
Office Writar/Spellar $259 
Pagemaker 3.0 $499 
PFS:Professional Writa $119 
Publishar's Type Foundry $249 
SPF/PC $159 
Sprint $129 
Vantura Publisher $469 
WordParfect 5.0 $229 
Wordster Pro 5.0 $249 
Wordstar 2000+ 3.0 $259 
Xywrita lil Plus $219 
Database Systems 
Clipper $449 
DBase iv $479 
DBase IV Deval.Edition $799 
Dataease 4.0 $449 
DataPerfect $309 
Foxbasa Pius $189 
Paradox 2 $479 
PFS:Professional File $179 
R Base for DOS $469 
Spreadsheets/ 
Integrated Packages 
Allways $ 89 
Lotua 1-2-3 $309 
Lotus Aganda $269 
Lotus Hal $ 99 
Lucid 3-D $ 79 
Microsoft Excel $259 
Microsoft Works $109 
Q&A $209 
Quattro $149 
Smart Systam $449 
Supercale 5 $329 
Lotus Symphony $459 
Communications 
Carbon Copy + $119 
Crosstalk XVI $ 99 
Crosstalk MK4 $125 
Procomm Plus $ 59 
Ralay Gold $169 
Smarterm(Parsoft) call 
Smartcom Ii $149 
Statistics 
CSS 2.1 with graphics $369 
SPSS/PC+ $675 
Statgraphics 3.0 $569 
Systat 4.0/w/ 

Sygraph $519/679 
Desktop Environments 
MS Windows 286 - 
Sidakick Plua 


Celebrating | 6 Years of Service 


1-800-221-1260 () 





ai ld 


Customer service hours’ 9am - SPM EST Mon.-Fn. 


Rocce 
<i V rzczme 


In New York State and Int'l. Call (718) 438-6057 


A IT TENTION CORPORATE BUYERS: 


KY yeree DIVE) FACSIMILE ORDER SYSTEM 
(718) 438-2315 or (718) 972-8346 


I Touts Corporate Purchese Order is guerenteed priority hand- 
ling when you “fex” it in vie our exclusive SOFTLINE FAXPE- 
DITE service Inquires, RFP's end other communicetions will 
also receive prompt attention. 


A TTEN TION INTERNATIONAL BUYERS: 
WHO aye DY fey GLOBAL ORDER SYSTEM 

( yA 6§27-30170 or 910-240-3918 

19 ¥ Int’l.Fax lines (718) 438-2315 or 972-8346 


SOFTLINE TELXPEDITE ineuree prompt response for all your 
orders and inquiries. Peyments mey be mede by bank check, 
wire transfer, Mestercard or Visa. Goods ere shipped vis Alr 
Mail (recommended for smell orders) or Air Frieght. Add freight 
costs to prepayment, or goode ara shipped freight collect. 

























gamma) FREE SHIPPING onell orders over $1000, credit card and prepeid orders 









Emutation Boards 
AST 5251-11+ $ 575 
IRMA Il PCA/MCA $ 725 
Monitors 
Amdek 410A $ 149 
AST EGA Display $ 489 
AST VGA Display $ 489 
NEC Multisyne i! $ 629 
Princeton HX-12 + $ 439 
Samsung Color $ 239 
Samsung Monochroma $ 89 
Printers/Plotters 
Epaon FX-1050 $ 529 
Epson LQ-500 $ 379 
Epson LQ-1050 $ 829 
Epson LQ-2550 $1050 
H-P 7475A Plottar $1475 
H-P Deskjet 750 
H-P Laserjet 11 $1795 
Okidata 320 $ 375 
Okidata 321 $ 519 
Okidata 393 $1050 
Panasonic 1080i $ 199 
Panasonic 10911 $ 229 
Panasonic 1124 $ 339 
Toshiba printars call 
Mass Storage/Backup 
Bernoulli li Dual $1750 
Irwin Tape drives call 
Mountain 40MB 

Int. Tepe $ 389 
Plus Hardcard 20 $ 525 
Plua Hardcard 40 $ 669 
Seagata ST251-1 $ 469 
Seagata ST225 w/int. $ 289 
Saagata ST238 w/int. $ 319 
Syegen Bridge w/int. $ 299 
input Devices 
Complata Hand 

Scanner $ 169 
Keytronics KB101 

kaybrd $ 99 
Logitech Hi-Raz Mousa $ 99 
Logitech ScanMan $ 199 
Microsoft Mouse $ 109 
PC Mouse w/Paint $ 99 
Accessories 
Curtis Ruby $ 59 
Datashield S-100 $ 69 
Isobar 4-4 $ 49 
Logical Connection 

(256k) $ 499 
Mestarpiece Plua $ 125 
256k Ram set call 
8087 math chip $ 119 
80287-8/80287-10  $259/299 


80387-16/80387-20 $459/519 
*Cail for shipping cost 


Brooklyn, NY 11219 
TELEX: 627-0170 or 910-240-3018 
FAX: (718) 438-2315 
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|= FT iEDIT 
NAGRZNE CHOICE 


_XYWRITE III + PARADOX —_—*FOXBASE VENTURA | 
—— PLUS) PUBLISHER 





= — 
= mee 


219 =~ $479 . — $189 


~ (praeey _/ gran —/ (SATA 





HP LASERJET II 


$1695 


UN/11/87) ue / 











# HARDCARD 
pe a 
il 3 
= 
—— Ask for one ot ares PC ae 
se shirts when you place your order 

20 Meas > $525 A $10 value, it’s FREE with your 
40 Meg - $669 order of $500 or more, while SuppuSe last! 
2/8/87) eg = 


1333 80th Street 
lyn, NY 11219 
TELEX: 627-30170 or 910-240-3918 
FAX: (718) 438-2315 


TEAMS. All returns require prior authorization = 20% restocking tee on returns « PO's accepted from qualified organizations » Visa or Mastercard add 3% °C. 0.0. Cash, Money order or bar only - add $5.00 per order 
Prepaid company or personal check - allow 2 weeke ta clear + aeitppley ¥ via UPS surtace - add $5.00 per item UPS Blue - add $12 par item + All prices subject to change. en ie caren sae wk tnt’ - freight additional 





50,000 illustrators agree, 
Micrografx Designer 
is the graphics software 
of choice. 





They’re in good company. 


PC Magazine’s Technical Excellence Award: 
Best Graphic Software of the Year, 1988 


Whether you’re into desktop publishing, graphic 
design, presentation graphics, or technical illustration, 
Micrografx Designer is the illustration software package 
for you. See what you've been missing. For 

a self-running demo, call 800/272-3729. 


M MICROGRAFX 


1303 Arapaho + Richardson, TX 75081 « 214/234-1769 + 800/ Ze. 3729 
Surrey House + Pa es Kingston + KT1 1ER « UK ¢ 01-547 1638 


Letters 


;| KEEPING IT CHEAP 
| disagree strongly with John C. 
Dvorak’s calling the NEC V-20 chip an 
“oddball flop” (“Dvorak's Hall of Infamy,” 
PC Magazine, April 11, 1989). Only 1 


For those of us who 
have XT clones and 
don’t have the money 
to replace our entire 


systems every time 


Intel comes out with a 
new chip, we welcome 


cheap upgrades. 





month ago | replaced the 8088-2 in my 
PC with a V-20. For $10, the performance 
increase was more thanworth the money. 
The fact that new machines are still being 
produced with this chip (the NEC Multi- 
Speed, for example) only proves this chip's 
durability as an improvement over an 
existing standard. 

For those of us who already have XT 
clones and don’t have the money to re- 
place our entire systems every time Intel 
comes out with a new chip, we welcome 
cheap performance upgrades to our ex- 
isting hardware. 

Andy Silverman 

Philadelphia, Pennsylvania 
fe LABEL-CONSCIOUS SUBSCRIBER 

: One of the nicest things I've seen in 
many years of subscribing to magazines 
is your setting aside a small address 
block on the cover, so that the label 
doesn’t cover the text or picture. | appre- 
Ciate it. 

Bruce R. Quick 

Louisville, Kentucky 


=| ACCOUNTING FOR TIME 
¥ When you review accounting pack- 
ages, please report on compatibility in 
relation to 286/386, CPU speed, and also 


video bus speeds such as 8- or 16-bit. | 
recently purchased a Gateway 2000 20- 
MHz 386, but Dac 3.0 accounting soft- 
ware is not able to run at 20 MHz. Even 
after | slowed it down to 12 MHz, my 
Paradise VGA Plus 16-bit video board is 
also too fast for this poorly written soft- 
ware. | was hoping to use the increased 
performance of the 386 to process billing 
and payroll more quickly, but as usual the 
Dac software is loaded with bugs, includ- 
ing resetting the Paradise board to CGA 
as well as timing out when making disk 
access. 

Kevin Carrigan 

President 

Syslogic Technical Services 

Tampa, Florida 


CORRECTIONS AMPLIFICATIONS 


In “‘Driver’s Ed: Choosing and In- 
stalling a 3'4-inch Drive’’ (PC Maga- 
zine, April 25, 1989), two versions of 
Manzana MicroSystems’ intemal disk 
drive were confused. The $199.95 disk 
drive (without MUX adapter card) is 
called the Manzana Internal Plus. The 
Manzana Third Intemal Plus does come 
with a MUX adapter card (which has 
a standard controller interface) and 
costs $289.95. A similarly equipped 
Sysgen Bridge-File 3.5 Internal Sys- 
tem would actually cost $320; thus 
the Manzana drive remains the less- 
expensive option. 





The correct telephone number for Right- 
Soft Inc., developer of RighiWriter, 
Version 3.0 (First Looks, PC Maga- 
zine, February 14, 1989), is (813) 923- 
0244. 


The price of PDI Music Software’s 
The Entertainer (After Hours, PC Maga- 
zine, March 28, 1989) has been re- 
duced to $29.95, and it is now capable 
of 300 songs and sounds. 


HOW TO WRITE TO PC MAGAZINE 


Send letters to PC Magazine, One 
Park Avenue, New York, NY 10016, 
orupload them to PC MagNet (see the 
Productivity section for access infor- 
mation). All letters become the prop- 
erty of PC Magazine and are subject 
to editing. 


JUNE 27,1989 PC MAGAZINE [El 





Wherever 


_ Word Processing 


is Done... 
XyWrite III Plus 


No matter where you sit in the organiza- 
tion, XyWrite III Plus should be there. 

Novice to Professional Everyone 
can use XyWrite. New hires and temporary 
staff g0 to work immediately with A La 
Carte menus. More seasoned personnel use 
simple, logical commands to speed up 
production. The dual interface reduces 
the learning curve and makes training 
a snap! 

Memo to Annual Report Regardless 
of what you're working on, XyWrite 
boosts productivity and inspires creativity. 
Formatting control is so complete that 
handsome output is guaranteed, whether 
you use XyWrite on its own or witha 
page layout package such as PageMaker 
or Ventura. 

As ItIs or As You Like It Use 
XyWrite right out of the box or customize 
it for yourself, your workgroup, or your 
company. XyWrite can easily be tailored 
to automate word processing tasks of 
reinforce company standards. 

For more information on how your 
organization can benefit from 
XyWrite Ill Plus, contact 


the sales department at 
508-671-0888 ext. 88. 





* XYQUEST 


XYQUEST, Inc. 
44 Manning Road, Billerica, MA 01821 
(508) 671-0888 ext. 88. 


PageMaker and Ventura are trademarks of Aldus Corp. 
and Xerox Corp respectively. 





ur Swans 
make waves. 


The Swan line of computers is creating 
waves of excitement among computer 
users. One reason is price. Swan com- 
puters are true bargains, offering you the 
most for your investment. But price alone 
doesn’t tell the complete value story. 
Swan computers are solid, reliable 
Wid n performers...assembled by Tussey 
Computer Products, a solid, reliable 
TECHNOLOGIES company with a tradition of unsurpassed 
customer satisfaction. 
Swan computers are highly compatible. In fact, all Swan computers 
offer the top-rated Phoenix ROM BIOS to assure 100% PC compatibility. 
And the benefits keep coming, wave after wave... 


30-day satisfaction guarantee 

If you're dissatisfied with any Swan product, you can return it within 
30 days yen the date of shipment and get your money back. No ques- 
tions asked* 


Free technical support 

When you own a Swan, ee can call our toll-free number and be 
in touch with our expert technical and service staff. They’ll answer 
your questions and help you take fullest advantage of your system's 
capabilities. 
Full 1-year warranty 

Every Swan product is backed by a full 1-year waranty on parts and 
labor, A second year of een is available through the Swan Extended 
Warranty (SEW). Ask for details when you order your Swan. 


Fast, sure delivery 

You want your Swan up and running and doing its job for you. Fast. 
So any order we receive before 4 p.m. EST is shipped the same day. Even 
orders received after 4 p.m. are shipped within 24 hours** 

We also insure your order at no cost to you. And we don’t charge 
your credit card until your order is actually shipped. 


Convenient on-site service 

Swan offers you the valuable option of on-site service from Sorbus™, 
a Bell Atlantic ian If your computer needs to be serviced, an 
experienced technician will be dispatched to your site quickly, minimizing 
downtime, maximizing convenience and value. 


Swans make waves in business and education. 

Swan offers a full line of services tailored to the needs of educational 
and corporate computer users. Call our Educational & Corporate Sales 
Department toll-free at 1-800-468-9044. Learn how a Swan can be a 
business animal...or a teacher's pet. 


Swans make waves in the computer industry. 

With their compatibility, reliability and performance, Swans add up to 
value for their owners. So it’s no surprise that Swans are making waves 
in the computer industry. Waves that may make some competitors run 
for safer ground. 


Read what computer journals are saying... 


“,. .1f you enjoy getting the most performance for your dollar, the Swan 
-..is a good alternative” to showy, more expensive brand names. 
—Computer Shopper, April 1989 
“The excellent manual and 30-day money-back guarantee both indicate 
that Tussey Computer Products values customer service.’—PC Resource 





Swan 386/20D 


“Tussey's Swan 386/20 flies.” 

— Computer Shopper, April 1989 
Gracefully combining power and perform- 
ance, this Swan has soared to the upper 
limits of today's technology. 


© 80386-20 20/8 MHz Norton Si 22.0 
© MS-DOS®, OS/2® & UNIX® Compatible 
® Phoenix BIOS 
© 1MB of 32-Bit RAM Expandable to 16MB 
of 32-Bit RAM 
© Shadow RAM for Video & BIOS 
© 0 Wait State using Memory Interleaving 
© 80287 & 80387 Co-processar Socket 
* 200W Power Supply 
© S Device Bays: 3 Exposed, 2 Internal 
© 1.2MB S.25” or 1.44MB 3.5” Floppy Drive 
© Dual Floppy/Dual H.D. Controller 
w/1:1 interleave 
® Ports: 2 Serial, 1 Parallel, 1 Game 
© 8 Expansion Slots: 1) 32-bit, 4) 16-bit, 
3) 8-bit 
© Enhanced 101 Key Keyboard 
© Clock Calendar w/Battery Backup 
© Swan Setup & Utilities Diskette 
Options: 
© 80287 or 80387 Co-processor 
© Upgrades: 2, 4, 8, 10 or 16MB 
© Upgrade to 2MB only $436 
© Upgrade to 4MB only $1096 
© GW BASIC/MS-DOS add $89 


$2199 


Base System with Single Floppy, No Video 
386/20D | seca eonee vas ndspter 


| E4‘Pinesene | $2749]82796|$2948|s3248| 
| Eiitinterenve,_ | $3049 $3098] $3248 |$9548| 
HAsOMD (7m) | $3694 [$3743]$3893 [$4193] 


Tower Case Option for 386/20 
w/230W power supply add $300 





* Items returned must be as-new, without modification or 
damage. All warranty cards, manuals and packaging must be 
mcluded. Return shipping must be prepaid and insured, 
bearing # RA (Return Authonzation) on the shipping label. 
Sorry ... shipping charges are not refundable. 


“* Custom configured systems may take longer. 
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Swan 386SX 


This system gives you 386 compatibility, 
power and performance ... at a 286 price. get into a reliable business system this 
inexpensively. But with the 286/12, you 
can. Now. 


© 80286 12/6 MHz Norton SI 12.3 
© MS-DOS® & OS/2® Compatible 

© Phoenix BIOS 

© 512K of RAM Expandable to 1MB 
© 0 Wait State 

© 80287 Co-Processor Socket 

© 200W Power Supply 
©S Device Bays: 3 Expo: 
© 1.2MB 5.28" or 1.44MB 3.8" Floppy 
© Ports: 1 Serial, 1 Parallel, 1 Game 
Dual Floppy/Dual H.D. Controller 

¢ 8 Expansion Slots: 6) 16-bit, 2) 8-bit 
© Enhanced 101 

= Clock Calendar Baer 
© Swan Setup & Utilities Diskette 


© 80386SX 16/8 MHz Norton SI 17.6 

* MS-DOS®, OS/2® & UNIX® Compatible 

© C&T BIOS (Phoenix Available) 

© IMB RAM Expands to 8MB on Systemboard 
© 0 Wait State using Memory Interleaving 

* 80387SX Co-processor Socket 

© 200W Power Supply 

© 4 Device Bays: 3 Exposed, 1 Internal 
12MB S28 ar 14M 3 S* Floppy Drive 
© Dual Floppy/Dual H.D. Controller 

w/1:1 Interleave 

© Ports: 1 Serial, 1 Parallel, 1 Game 

© 8 Expansion Slots: 6) 16-bit, 2) 8-bit 
Enhanced 101 Key Keyboard 

© Clock Calendar w/Battery Backup 

© Swan Setup & Utilities Diskette 
Options: 


© 80387SX Co-processor Options: 


© Upgrades: 2, 3, 4, 5, 6 or 8MB 
© Upgrade to 2MB only $396 © Up: 
® GW BASIC/MS-DOS add $89 


$1499 


Base System with Single Floppy, No Video 


Include Monitor & Video Adapter 
. VGA | VGA 
Drive Options [Mono] Mion | Mono | clr | 
'32MB (40ms: 
ba gia. $1899 |$1948 |$2098 


| &frinterene _ [$2349] $2398 $2548] 82545 


w/I 





w/sMB (17m) | 52994|$3043|$3193|$3493| 










To order: Nosurcharge on Discover, Visa, MasterCard or AMEX 
© Your credit card is not charged until your order is shupped 
Shipping: 3% or $5 minimum for UPS Ground. Call for shipping 
charges on Express Au, APO, FPO, AK, Hland all foreign orders. 
¢ Allow 2 weeks for personal and company checks to clear. 
© Defective items replaced or repaired at our discretion. PA de- 
liveries add 6% sales tax. Prcesand terms subject to change with- 





Open: 8a ms lipm M-F, 10pm -8pm. Sat, 12pm-8pm Sun 


TUSSEY 
3075 RESEARCH DRIVE © STATE COLLEGE.PA © 18801 


Sinan 286/12 


You probably never thought you could 


© 80287 Co-processor 
grade to IMB 
© GW BASIC/MS-DOS add $89 


$999 


Base System with Single Floppy, No Video 
286/12 | cde woman Vite Atepte 
[Brive Option | Mono) eet] EGA [VGA 
/32MB (40ms) 

eRe [sisi se 
'8OMB (28: 

Le rlgetene_| $1849] 1896] s2245] $2348) 


Order Now Toll-Free 


1-800-468-9044 


FAX:814-237-4450 ¢ International:814-234-2236 


LUCIn a ter of 





— a ~~. 
Swan XT10 


The perfect budget-priced home com- 
puter. A solid, reliable, compatible per- 
former. 


© 10/4.77 MHz 8088-1 

© Phoenix BIOS 

© 640K of RAM 

© 0 Wait State 

© 8087 Co-Processor Socket 

© 150W Power Supply 

© 4 Device Bays: 2 Ss oe 2 Internal 
© Single 360K Floppy Drive 

© Ports: 1 Serial, 1 Parallel, 1 Game 
© 8 Expansion Slots 

Enhanced 101 Key Keyboard 

© Clock Calendar w/Battery Backup 
© Swan Setup & Utilities Diskette 
Options: 

© 8087 Co-processor 

© 3.8” Floppy Drive 

© GW BASIC/MS-DOS add $89 


$549 


Base System with Single Floppy, No Video 
wIPECOFRONS 

Drive Options [Mond] CGa| EGA| VGA 
Soc 


| Dualroppies_| $779] $949/81178|81275 
| find Dive | $979|51149|s1978|51478| 
fae re 


* Includes Single 360K Floppy Drive 
* Upgrade from 12” to 14" Flat Screen, add $49 
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DONT SETTLE FOR LESS... 





nasonic 
Office Automation, C J 


ne 404 
a cal in, Agere 


SOP fy = 
“eth ity 


gS5 Soult in os 


B Epon LQ-2500 and IBM® area x24 
emulations 


HE 2 yoar warranty escescocscsene $CALL 


New 1180 ....$179 1191 S$Calt 





Swan 
Technologies 


Swan Modems 
wiPC Talk Ill software 


| 
TAPE BACKUPS 


m@ OIC-40 Operating Std. 
@ Network Compatible 


4| 40MB XT or AT 
| Internal ...$299 


SQ Susan | 


Technologies Wey ey 


@ 40MB formatted storage 


40MB XT or AT 
External ..$399 


WordPerfect 
Version 5.0 $219 
y. RN 


LontPertcct 





1200 baud extemal ... 
“nahades 04 Com v3.5 software 





$229 


VGA VIDEO CARD 
B 256K Video Ram 
W@ Enhanced VGA Modes 


7 SG Susan Technologies 


@ Compatible w/All 17 VGA Modes 


Swan VGA card & Imtec VGA monitor... $539 
Swan VGA card & imiec 


H} | _ Muttiscen monttor (000 x 600 nes.) $569 





@ Precision cursor sensitivity. 
50-19,200 dpi. 

@ LogiMenu mousifies any 
software program. 

@ Pop-Up DOS makes DOS 
realty click 


WA clade hates capdiend PC, xT, 
AT, PS/2 and compatibles. 
Bus Mouse..................$75 
Serial Mouse . 
w/Paint add 


q MAGNAVOX 


Smart. Very smart 


9082 VGA 


| 14° COLOR MONITOR 








@ 17 VGA Modes 
@ Tilt/Swivel Base 


| \ 1 Perma ls Analog Input Allows Virtually 
{ 
| San gt | Unlimited Number of Colors 


| 


$429 




















PC ADD ON BOARDS 
BOCA 

RAM Card XT or AT............ $Call 
UO card XT OF AT ccosssersesanceses $79 


Swan achnolotier 


ori enter Gabe or$14 
Bi. Angle Printer Gable $12 


xe vibra 
Silent 





KL320 20MB {40 Bare/Kit ..... $216/9280 
KLS30 SOME (40 ma) Bare 8040/98 q 


@MiniScribe 

8438 30MB (68 ms) .......$299 
3650 40MB (61 ms) ....... $299 
3053 40MB (25 ms) ....... $449 


ST-225 20MB (65 ms) Barat. 2109250" 
ST-238 30MB (65 ms) Bare/Kit....... 

ST-125 20MB (40 ms) Bare/Ait naan a 
ST-151 4OMB (24 M8) ..csesscsrcseseeoes J 
ST-251-0 40MB (40 ms) ...... 40 + 
ST-251-1 SOMB (28 MB)... svecercensecvscecsrcees : 
ST-4096 SOMB (28 Ms) ...ccsccecees coemmmmmneneek? 
IMPRIMIS. epcove...00 

CDC - 150MB ESDI (16.5 ma) ..... $1296/91406 * 


Te erder: No surcharge on Discover, Viea, MasterCard or AMEX 


1B Your credit card ie no? 


charged wail your *rder ia shipped @ COD 


EDUCATIONAL and 
CORPORATE ACCOUNTS 
Purchess order? CALL 1-800-468-9044 
sued wettuens FAX: $14-237-4450 





TUSSEY COMPUTER PRODUCTS 


orders accepted with no COD fee i Weinsure your order at no extra h | 
cost to you @ Shipping: 3% or $5 minimum for UPS Ground. Cail 
{pec wtee is Charges OnE sprees Ae: APO, FPO, AK, Hi and ail 


tax. Prices and terms subject to change without notice. 


3075 RESEARCH DA 
STATE COLLEGE PA 16901 





2 Cox 


DISKS 


per box of 10 
Bowes §=0S/00 


MAXELL DS/00 $1996 $996 
VERBATIM DS/OD $1995 99.96 
sony os00 








{180¢p8. 80 col, 9-pin) 


eon 


\ 


IMSI 

‘Optical Mouse 

weDe. Halo tM... o.oo: cue 
MICROSOFT 
LOGITECH 

NEW MODELS! 

Bus Mouse (320 dpi} 
Senal Mouse (220 dpi) .. 
with Paint add ............ 


ATI 

2400 etc 

Intarnal 

HAYES Smart Modem 
1200 bd Internal .. 

1200 bd External 

2400 bd Internal 


2400 bd Internal .... 

2400 bd External ... oe 
SWAN TECHNOLOGIES 
1200 bd Internal ... 


OPEN: 8:00AM-11:00PM Mon-Fri, 10:00AM-8:00PM Sat, 12:00PM-8:00PM Sun EAST COAST TIME 


























1191 (2tocpe, 80 ont, 9-pin} NEW . 9Call 
1124 (1980pe, 90 onl, 24-pin} ....... $Call 
1992 (100cpe, 192 ool, Spin). .... $3109 
1505 (2t0xpe, 182 col, $pin) ..... $469 
1524 (2A0qpe, 132 cal, 24-pin) $569 
4450 (11pm iewer priraan) ........ $1375 


EX-B50 (28ecps, 80 cot, Spin}... $Call 
FX-1050 (264cpa, 182 col, P-piny tor 
1LQ-510 {1e0cpe. 80 col, 24-pin) . Bast 
LG-O50 (264cps. 80 cel. 24-piny) Price 
1.Q-1050 (assope, 132 col, 24-pin) on 
L.Q-2550 (4000p, 132 cul. 24-pinJEpeon 


Stair 


NX-15 (1200pe, 132 cel, Spin) ._..... $349 
(NX-2400 (170cpe, 60 col, 24-pin) ... $Call 


CITIZEN 

1200 {120 qao-pin) - au $130 
1800 (1 G0qpe, 80 cul, Spiny ._ $150 
HEWLETT-PACKARD 
Deskjet (2400pe, 80 008) 5. an S715 
Paintjet (167cps, 80 00!) —. _. .. $1040 
NEC 

P2200 (1700pa, 80 col, 24-pin) $359 
P5200 (2eScpe, 00 cel, 24-pin) ...... $529 
PS300 (aesope, 182 col, 24-pin) .. $889 
TOSHIBA 

PS21SL (21¢cps. 90ce!, 24-pin} - 
P341SL (2tsepe, 132 col, 2¢-pin) 
P3S1SX (s80qps, 132 col, 24-pin) 


LASER PRINTERS 


HEWLETT-PACKARD 
LacorJet Series 1! 

WE ppSI2K............ $1749 
LaserJet Series 11D $Call 
QUME 
ScripTEN 

@ 10 pprvPoetecript .... $3349 


LASER PARTNER 


—— 


—————y 
—— — 


TTL Monochrome 
mavox 7623 Amber ... ... 
‘ard Beil with tit/swivel 

Amber or Green... 4... 

Samsung 14° Mono Flat... . 


RGB/CGA 


Magnavox 8762 .. 
Magnavox 8515 .. 
Samaung SC4520 


Pade eall’ te lise 
EGA Multisyne 


NEC Multisync Pius 
NEC Mulhsync 3-D 


Sony 1303 


VGA 

Amdek 732 .. 
Imtec 1453 ‘ 
Magnavox 7749 (Grey Scaio) 
Magnavox 9082. . 

NEC Muliisyncs 2a... 





cate tou rree 1-800-468-9044 = cen 





Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 


(Even at these prices) You only pay TCP’s standard shipping 
charge. Orders amving before 4:00 PM our hme will be 
shipped out same day. If part of your order is backordered Ihe 
remainder will be shipped UPS Ground 


We SECURITY 
mel a rou Crees Cerd ia nol charged until your 

- @ We insure your order at no extra cost fo you. 
a Toss @ finencielly strong and well 
[> ae | hed company 


CUSTOMER SUPPORT 
@ After sales support 
@ Knowledgeable stalt. oll graduates of 
Tussey's “Computer Boot Cemp”. 
1 Our advanced warehouse/matenals 
handhng sysiem assures your order ts 
shipped out accurately & on bme 
@ Our IBM AS400 allows instent order and inventory status 
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GREAT 
GANTTS. 










Lotus-like menus give isplay 
Time Line a famihar-look- pate Lan, spss 
ing face, which makes it days, hours, minutes... any 
easier to learn... and easier way that helps you clearly see 
fo work with. the timing of your project. 
Time Line’s flexibte / 
outline structure puts 


you in control. Collapse the 
entire schedule, to see" the 


bw picture.” Or expanda _ We 
secon to focuson deta ce mf de cha ml 
of the task bar. 
Four filters make it casy 
to view selected information, <E 
such as “Joe's critical tasks.” Changes are automatically 
reflected throughout your schedule. 
You get the power to quickly find and 
fix conflicts, before they become 
ee | real problems. 
For easy reference, the ~ 
status column flags tasks 
that need special altention— 
like critical tasks or resource 
conficts. q 
_— : Customize your Gantt 
a with up to 16 en 
, 0. . f 5. That way, 
Your project's end date See the impact of any changes from 60 options 
always shows on-screen. So, you make immediately tn the resource the a perions Lad 
whenever you make a change, histograms, This, and Time Line's J WOT SE ETIEE! 
you'll immediately know UndoiRedo feature make playing 
how it affects the end result. “what-if” an exact science. 


You can’t manage what you can’t see. That's why virtually every aspect of Time Line’s 
project management Gantt chart is customizable. It lets you move, shift, and redefine any 
aspect of the schedule to see exactly what you need. Exactly when you need it. 

=] 2 Great Gantts. Just one reason Time Line is used by 48 of the 
@>- | Fortune 50. Andis rated #1, review after review.* Call for a free 
[se <BD ithe demo disk today. You'll see how Time Line Gantts your every wish. 
Weer ferry aor eward for rye! FREE DEMO DISK, CALL (800) 228-4122 Ext. 565P' 


management, 
in PC Week's Corporate Susfaction survey. 
The #1 Project Manager 


SYMANTEC 

1/ 1 Symantec Corporation, 10201 Torre Avenue, Cupertino, CA 95014. 408/253-9600. 

*Time Line ws the @2 best-selling propect manager (Survey of National Distributors) It also recewed InfoWorld, PC Maguzme and Software Digests highest 1988 ratings for propect management programs. ‘in Canada call 
oration 


800/228-4122 Ext. 565 Tratrang and consulting servxes avarlahte, call 415/898-1919 © 1989 Symantec Corpo 
CIRCLE 249 ON READER SER VICE CARD 





REORGANIZING ASCII DATA 
Do you know of any software products that 
will allow me to rearrange the position of the 
fields of an ASCII fixed-field or comma- 
delimited file before | import them into my 
database? 

Al Delgado 

Laguna Beach, Califomia 


H } Y i} Two packages come to mind that 
2 will easily handle this task. Both 

give you the ability to reorder, 
sort, exclude, and filter data, as well as 
convert from ASCII to any number of pop- 
ular data file formats. 

The first, Autolmport ($169.95, White 
Crane Systems, 6889 Peachtree Industrial 
Blvd., #151, Norcross, GA 30092; (404) 
394-3119), presents a spreadsheet-like in- 
terface and Lotus-style menus. The other, 
Data Junction ($195; Tools & Technol- 
ogies Inc., 1620 W. 12th St., Austin, TX 
78703; (800) 444-1945, (512) 482-0824), 
uses Microsoft Word-type menus and dis- 
plays four records at the top of your screen. 

A full review of Data Junction appears 
in First Looks on page 36 of the April 11, 
1989, issue of PC Magazine. 


WORD 4.0 FOR TECHNICAL TYPES 
As an R & D engineer, | often have to write 
technical reports. My problem is that the 
ASCII character set doesn't offer the com- 
plete Greek alphabet. Is there any way | 
can create my own soft fonts or character 
sets for use with Microsoft Word 4.0 and 
my laser printer? 

Gregor Matthies 

Munich, West Germany 


| } T<} You don’t need to reinvent the 
hg wheel by creating your own soft 

fonts: Bitstream’s $195 Symbols I 
Fontware Typeface Package (215 First 
St., Cambridge, MA 02142; (617) 497- 
6222) will create them for you. It provides 
proportional and monospaced technical 
fonts of any size, and on-disk documenta- 
tion shows which keyboard character cor- 
responds to which symbol. 


Advisor 


@ REORGANIZING ASCII 
DATA: 
Prepping your data for 
Import. 


@ WORD 4.0FOR 
TECHNICAL TYPES: 
Writing technical 
documents with Word. 


@ THE WIDE WORLD OF 
TELECOMMUNICATIONS: 
Going on-line for the first 
time. 


BGRAPHICS AT YOUR 
COMMAND: 
Creating a printer-ready 
graphics file. 





You’ll also need software to install the 
new fonts. If you purchased Word after 
July 1, 1988, you probably received a free 
copy of Bitstream’s Fontware Installation 
Kit; otherwise, you can buy the kit for $95. 
SoftCraft’s Laser Fonts ($199, 16 .N. Car- 
roll St., #500, Madison, WI 53703; (800) 
351-0500, (608) 257-3300) will also in- 
stall the fonts for use with Word. Soft- 
Craft’s Laser Fonts provides more-trans- 
parent font management than Bitstream’s 
product; it puts the font information into 
your printer driver, so the new fonts appear 
on the list you pull up with Fl when you 
choose Format Character in Word. 


THE WIDE WORLD OF 
TELECOMMUNICATIONS 
For years | avoided having anything to do 
with modems: | saw no need for buying one 
and regarded them as the gateway to a 
black hole that would eat up all my remain- 
ing time and money. 

But things have changed. | recently de- 
cided that it would be helpful for me to keep 


in touch with my computer from my clients’ 
Offices, so | invested in a 2,400-bit-per-sec- 
ond modem. Now | need to catch up on the 
technology. Where do | start? Do | need to 
worry about viruses? Are services like 
CompuServe worth the money? What obvi- 
ous traps can | avoid? 

Lyndon Gibbes 

Westminster, Maryland 


The best place to start is at your 

} neighborhood bookstore, where 

you can pick up a copy of Alfred 

Glossbrenner’s book The Complete Hand- 

book of Personal Computer Communica- 

tions ($14.95; ISBN 0-312-15760-6; St. 

Martin’s Press, 175 Fifth Ave., New 
York, NY 10010; (212) 674-5151). 

Although last revised in 1985, the book 
still contains lots of useful information. It 
guides you through buying a modem and 
communications software, and it explains 
the technical details of telecommunica- 
tions, from bits to parity to protocols. In 
addition, Glossbrenner describes how and 
why to join and what to expect from many 
on-line services, such as CompuServe, 
The Source, and various local bulletin 
board systems. 

Of course, a lot has changed in 5S years, 
so some of the information is out of 
date—especially where it’s related to con- 
nect charges and the breadth of services of- 
fered—and some services have gone to 
that great bulletin board in the sky. But the 
book is still a good resource for the virgin 
telecommunicator. 


GRAPHICS AT YOUR COMMAND 
My fax board supports .IMG, .FAX, .TIF, 
.PCX, and .PCC file formats. | need to print 
the faxes that | receive from within my own 
BASIC program, and if | were able to issue 
a DOS PRINT command, | could use the 
BASIC SHELL statement. 

Is there a software package available 
that will fet me print these graphics files 
from the DOS command line? 

Gopat Migiani 

Des Moines, lowa 
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| To print a graphics file from the 

DOS command line, you first need 
Sev to translate the file into a language 
that your printer will understand. There- 
fore, you can’t print the files in their native 
formats from within your BASIC program 
without an intermediate step. 

If you already own a graphics package, 
check to see if it will let you import your 
images and print them to a disk file (the 
same way, for example, you create a .PRN 
file of a Lotus 1-2-3 worksheet). Other- 
wise, Inset Systems (71 Commerce Dr., 
Brookfield, CT 06804; (203) 775-5866) 
offers a $99 TSR screen-capture and 
graphics-format-conversion package that 
should do the trick. 

HiJaak, Version 1.1B, performs raster- 
to-raster, vector-to-raster, and vector-to- 
vector conversions between most popular 
graphics file types, including all the ones 
you’ve mentioned (except .PCC). 

More important for you, though, it also 
converts these formats to PCL (HP’s print- 
er control language) for output on an HP 


CO/SESSION’ 
IS THE FASTEST, 


EASIEST, 


LaserJet-compatible printer. The syntax 
of the software’s Convert command re- 
sembles the DOS COPY command: you 
specify the output format simply by using 


To print a graphics 
file from the DOS 


command line, you 


first need to 
translate the file 
into a language that 
your printer will 
understand. 





the appropriate extension in the name of 
the target file. This means that you can 
convert as well as print the image from 
within BASIC. 


Unfortunately the graphics printed this 
way tend to be small: a full-screen image 
will shrink to approximately 22 by 12 
inches. This may suit your purposes, but if 
you want a full-size picture, you’ll also 
need the company’s $99 graphics editing 
package, /nset, which will let you expand 
the image and save it in the package’s 
printer-ready .GNT format. (You can buy 
Inset and HiJaak together for $149.) 

If you have software that will display 
images on-screen, then you don’t need 
both packeges—you can capture and pro- 
cess the image with just /nser. If not, you’ll 
need to convert your fax image into a .PIX 
file with Haak, next use Inset to view and 
expand the image, and then capture it to a 
.GNT file for printing. Unlike HiJaak, In- 
Set can’t operate from the command line, 
but you can write macros to automate the 
process; thus, conversion can still be car- 
ried out from a BASIC shell. 


ASK THE ADVISOR 

Send your questions to Advisor, PC Mag- 
azine, One Park Avenue, New York, NY 
10016, or upload to PC MagNet (see the 
Utilities column for access information). 
Please specify your equipment. s 


MOST POWERFUL 
REMOTE COMPUTING 
SOFTWARE! 


Remote PCs need no longer remain remote with 
the powerful new features of CO/SESSION 3.1. 
CO/SESSION is the ideal solution for all your PC 
communication needs. 


HOME COMPUTING Use CO/SESSION to work et 
home and run your office PC as if you were there. Access 
files, execute DOS commands, run programs, print 
reports and more. 


CUSTOMER SUPPORT Provide on-site support 
and training to customers without moving an inch. 
CO/SESSION allows you to work with remote users es 
if you were there. 


NETWORK ACCESS Link remote users and offices 


to your network and enjoy on-line access to all the 
network resources. 


FILE TRANSFERS Transfer files by modem or 
direct cable. CO/SESSION is ideel for leptops, home 
end remote offices! 





AUTOMATED SESSIONS Add the ebility to eutomate and 
schedule file transfers, printing end running of programs on remote 
PCs with SESSION/XL. 


BETTER THAN CARBON COPY PLUS CO/SESSION is up to 
400% fester, easier to use, More powerful and lockup free. If you're 
6 current Carbon Copy user, esk about our upgrede program. You'll 
see the difference in minutes. 


IMMEDIATE AVAILABILITY Call today for additional information 
on CO/SESSION and SESSION/XL or visit your nearest dealer end 
tell them you want the best in remote computing software. CO/SESSION 
cen be purchased in single / 

or two machine licenses. 





CALL-201-855-9440 


FAX-201-855-9608 Triton Technologies Inc., 200 Middlesex Essex Turnpike. Iselin, NJ 08830 
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You’re paid to think. 

Sure, you play many important roles. 
for your company. But most important, it’s 
the yey you think that’s taken you this far, 

ast. 

One way to get a little farther, a little 
faster, is to consider making the NEC Power- 
Mate® 386/20 and PowerMate 2 part of your 
corporate climb. Because both help you doa 
faster, more thorough job of working and 


g. 

The Power Mate 386/20 is the one for 
sophisticated users with advanced applica- 
tions. It’s got the muscle and speed 
(20/8 MHz) to work with all off-the-shelf 386 
software, including Windows/386;" UNIX® 
and XENIX°® The power, storage and 
memory (up to 16 MB) to function as a file 
server. And add any one of a broad range of 
peripherals and you’re ready to tackle 


Ca corres ent communiestions 


POWER TOOLS FOR 
THE THINKING GLASS. 








complex financial modeling, engineering or 
designing, as well. 

The PowerMate 2 was born to acceler- 
ate your climb to the top. It’s expandable. 
It’s 80286-based and runs at 10/8 MHz. And 
it handles the day-to-day chores by deliver- 
ing more than enough memory (up to 10.6 
MB) and storage to breeze through spread- 
sheets, project management, even desktop 
publishing. 

Naturally, both power tools are part of our 
complete family of compatible, top-quality 
PCs. All backed by a $22 billion company. 

To learn more about power tools for the 
thinking class, call us at 1-8300-NEC-INFO. 
(in Canada, 1-800-343-4418). You’ll be 
making acall that . 
shows you’ve 
really done some & Prw7s 
thinking. N 


NEC Infosmatson Systems, Inc., 1414 Massachusetts Ave., Dept, 1610, Boxborough, MA 01719 


Software compliments of Three D Graphics, Inc PowerMate ta registered trademark of NEC Corporation Windows/386 is s trademark and XENIX ws a regrstered trademark of Microsoft Corporation UNIX ws a regutered trademark of AT&T 
Intelsa pesca trademask of Entel Corporation. © 1988 NEC Corporanion.. 
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More Than A Great Price 






"Acma delivers power and value!" 





All 286 and 386 computer systems are compatible with MS-DOS, PC-DOS, OS/2, UNIX, XENIX, and Novell 


ACMA 286/12 
Desktop System 


} - Intel 80286-12 CPU running a 


| 





6/12MHz (keyboard switchable} 


512K RAM. expandable to 8MB on 
system board 


0 wait state w/ page mode 
interleaved arrangement 

Shadow RAM for system & video 
BIOS relocation 

Five 16-bit & three 8-bit slots 

200 watt UL, CSA & TUV approved 
power supply (110V/220V) 
ROM-based setup 

Supports EMS/LIM 4.0 

Supports 80287 math coprocessor 
Choice of 1.2MB or 1.44MB floppy 
disk drives 

- 1:1 interleaved hard/floppy disk 
drive controller 


‘ 


- Parallel & serial ports 


_- Enhanced 101-key keyboard 





- ACMA 286 utility software 


$795 


EGA WGA 
$1,499 $1,699 
$1,679 $1,879 


Mono 
$1,199 
$1,379 


20MB/65ms 
40MB/40ms 


286/10 $745 


ACMA 286/16 


Executive System 
Harris 80286- 16 CPU running at 
8/16MHz (keyboard switchable) 
$12K RAM, expandable to 8MB on 
system board 
0 wait state w/ page mode interleaved 
arrangement 


Shadow RAM for system & video 
BIOS relocation 


Five 16-bit & three 8-bit slots 

200 watt UL, CSA & TUV approved 
power supply (110V/220V) 
ROM-Based setup 

Supports EMS/LIM 4.0 

Supports 80287 math coprocessor 
Choice of |.2MB or 1.44MB floppy 
disk drives 

1:1 interleaved hard/floppy disk drive 
controller 

Parallel & serial ports 

Enhanced 101-key keyboard 

ACMA 286 utility software 


$995 


Mono EGA VGA 
40MB/28ms $1,549 $1.919 $2,089 
80MB/28ms $1,795 $2,165 $2,335 


286 /20 $1,095 


Vertical Case Option Add $195 


ACMA 386/20 


Professional System 


Imel 80386-20 CPU running at 
16/20MHz (Keyboard sitchable) 
IMB 32-bit high-speed RAM, 
expandable to 16MB (8MB 32-bit 
on system board) 

O Wait State w/ page mode 
Interleaved arrangement 

Shadow RAM for system & video 
BIOS relocation 

Supports EMS/LIM 4.0 

Supports Weitek, 80387 & 80287 
Two 32-bit, four 16-bit & two 8-bit 
expansion slots 

200 watt UL, CSA & TUV approved 
power supply (110V/220V) 
ROM-based setup 

Extended BIOS functions to enable 
or disable shadow RAM, EMS & 
interleaved mode 

Choice of 1.2MB or 1.44MB floppy 
disk drives 

1:1 interleaved hard/floppy disk 
drive conntroller 

Parallel & serial ports 

Enhanced 101-key keyboard 
ACMA 386 Utility Software 


$1,595 


Mono EGA VGA 
40MB/28ms $2,149 $2,519 $2,689 
80MB/28ms $2,395 $2,765 $2,935 


ACMA 386/25 


Business System 


Intel 80386-25 CPU running at 
16/25MHz (Keyboard switchable) 
IMB 32-bit high-speed RAM, 
expandable to 16MB (8MB 32-bit 
on system board) 

0 Wait State w/ page mode 
Interleaved arrangement 

Shadow RAM for system & video 
BIOS relocation 

Supports EMS/LIM 4.0 

Supports Weitek, 80387 & 80287 
Two 32-bit, four 16-bit & two 8-bit 
expansion slots 

200 watt UL, CSA & TUV approved 
power supply (110V/220V) 
ROM-based setup 

Extended BIOS functions to enable 
or disable shadow RAM, EMS & 
interleaved mode 

Choice of 1.2MB or 1.44MB floppy 
disk drives 

1:1 interleaved hard/floppy disk 
drive controller 

Parallel & serial ports 

Enhanced 101-key keyboard 
ACMA 386 Utility Software 


$1,895 


EGA VGA 
$2.449 $2,819 $2,9R9 
$2,695 $3,065 $3,235 


Mono 
40MB/28ms. 
80MB/28ms 


, itn: ,:£:_—_ 





> 
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a 45-Day Money Back Guarantee 


m 2 -Year Warranty: 
@ Toll-Free Technical Support 
m Leasing Available. 





ACMA XT/10 


Turbo System 
* = 8088 CPU running at 4.77/10MHz 

{keyboard switchable) 

- 640K RAM 

- 5.25" 360K floppy drive 

- Dual floppy controller 

- Eight expansion slots 

~ Supports 8087 math coprocessor 

- Turbo/reset buttons, keylock & LED 
indicators on front panel 

- 84-key keyboard 


$535 


EGA VGA 
$1,298 $1,465 


Mono 


20MB/65 $925 


ACMA Diskless 


Workstation 
- Intel 80286-12 CPU running a1 
6MHz or 12MHz 
- 640K RAM 
- Built-in Ethemet interface 
- Remote Boot PROM 
- Parallel & serial ports 
- Upgradeable to a full function PC 
~ Two half-height drive slots 
- Low profile case w/ power supply 
~ Five expansion slots 
- Enhanced 101-key keyboard 
- Supports 80287 math coprocessor 


$ 975 





Monitors 
14" CGA color $235 
14° EGA color $345 
14" VGA color $365 
14" SyncMaster $425 
NEC Multisync - 2A $499 
NEC Multisync - 3D $595 

Video Cards 

ACMA mono 345 
ACMA CGA $45 
ACMA EGA 640x480 $145 
VGA-16 by Paradise $295 
Video-? VEGA VGA $275 

V/O Cards 
286 1/0 (S/P/G) $45 
286 HD/FD controller $109 


Government, Corporate & University P/O’s welcome! 


All computer systema come with a two year warranty® and a 45- day 1isk-free money back guarantee. 


On-site service is an aption, and ** leasing 
1% discount for prepayment or wire trans! 


is available for business accounts - please call for details. Get a 
er Personal checks are accepted and take seven business days to 


clear, There are no surcharges for Visa or Mastercard purchases, and we accept COD via certified checl 
Picase add 2% for shipping and handling (systems only). In California add 7% sales tax Software, printers, 


monitors and shipping are not refundable. 


all for shipping cost for militury addressed (APO/FPO), or if 


outside the continental United States. We are not responsible for errors in t raphy or photography. and 


we reserve the night to substitute equivalent parts. All prices and specifications are subyect to change without 

notice, and all brand names are registered trademarks of their fespective companies. 
* All ACMA computer customers receive a two year warranty on system mother boards, RAM. Power 

supplies, keyboards, and board level products First year covers all parts and labor, and the second year 


covers labor. Piease call for complete details. 


... The Price Performance Leader! 


Hard Drives 


Toshiba (Novell Certified): 
44MB/25ms $425 
72MB/25ms $595 
150MB/25ms $1,195 
Segate Call 
Miniscribe Call 
Floppy Drives 
360K $75 
720K, |.2MBor144MB $85 
Printers 
Panasonic 1080 $179 
Panasonic 1124 $339 
Epson Call 


Other models available please call. 
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Order Toll-Free 


800 - 666 - 8898 


Tech. 





M-F 7 to 6, Sat. 9 to 3 (PST) 
Support 800 - 666 - 7868 
Mon -Fri_ Only 


)COMPUTERS, INC.ES 


y | \ TN < a « * | | 
| ww n FI ¢ 1 


Acma Computers, inc., 117 Fourier Avenue, Fremont, California 94539 Corporate Office 415 - 623-1212 Fax 415 - 623 -0818 








Introducing 
the worlds first cellular computer. 





Now cellular communication 
is more than just talk. 


et all the power of portable computing and 

the convenience of cellular communications 
too. Meet the ITC 286 CAT from Intelligence 
Technology Corporation. It's two technologies in 
one efficient package, ready to work at a remote 
jobsite or an office downtown. 

This unique patented portable 
offers fail-safe transmission. The 
built-in cellular telephone and error- 
correcting modem let you trust 
valuable data to the cellular network 
— even during hand-off and channel 
changes. 

And it provides more than 2 hours 
of battery-powered operation, 
automatically converting to 110/220V 
or to 12V for in-vehicle use. 
Batteries can even be recharged 
during operation. 

The ITC 286 CAT is IBM 
PC/AT-compatible and features 
12 MHz processing, 640K memory, 





a high-speed hard disk drive, a high-resolution EGA 
screen, full-size keyboard and more. The numeric 
keypad and built-in speakerphone simplify your 
voice and data calls. A headset and cellular 
telephone handset are included for more versatility. 
And it all comes in an easy-to-carry case. 

For a complete workstation just take along a 
portable printer. Or connect with other ITC 286 
CATs for an instant mobile LAN. It's a brand new 
way to keep your company on the move. 

If you thought cellular communications was all 
just a lot of talk, we invite you to hear and see 
more about this technological merger. ITC made 
a remote possibility reality. For details call: 
1-800-356-3493. 


Intelligence Technology Corporation 


16526 Westgrove, Dallas, TX 75248 U.S.A. 
214-250-4277, FAX 214-380-0508 


©1989 Intelhgence Technology Corporation. TTC 286 CAT, Patent Pending. IBM PC/XT/AT are rewstered trademarks of Internatonat Buuness Machines Corp. 
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First Looks 





Hands-on Reviews of the Latest Products 


WordPerfect for OS/2 
Maintains Look, Performance 


Of Its DOS Counterpart 






After months of waiting for the 
mainstream business applica- 
tions that would make OS/2 a 
useful alternative rather than an 
interesting possibility, the first 
word processor for OS/2 is here: 
WordPerfect for Operating Sys- 
tem/2, The powerful $549 pro- 
gram joins databases as another 
of the Big Five applicatinns that 
have made their way to OS/2 
from DOS. Like other ports, 
WordPerfect for OS/2 retains so 
much of the look and feel nf its 
DOS counterpart that it’s diffi- 
cult to tell them apart. 

In fact, casual nbservers 
won't be able to distinguish be- 
tween the DOS and OS/2 ver- 
sions of the program when it is 
Tun in a full-screen session. Ex- 
cept for such minor changes as 
**Go to OS/2”’ rather than shell- 
ing out to DOS, the two ver- 
sions are visually the same. 
WordPerfect’s installation pro- 
gram takes care of OS/2-specif- 
ic differences in CONFIG.SYS 
file entries, such as where DLLs 
are stored, what a LIBPATH is, 
and the inclusion of an IO- 
PL=YES statement. The famil- 
iar WP.FIL file is now part of 
WP.EXE itself. 

The look and feel haven't 
changed, but the 640K memory 
limitation has. When you use 
the OS/2 versinn nf WordPer- 
fect, you won't have to count 
sheep while your system per- 
forms a labor-intensive mail- 
merge operation. You'll also be 

CONTINUES ON PAGE 35 


| Woritertect 1 Hb) 


a 


You can view multipie copies of WordPerfect for OS/2 in 
Presentation Manager text windows. 


Compaq Deskpro 286e: Small 
Footprint, Workaday Speed 


HANDS ON 
by Jonathan Matzkin 


The Compaq Deskpro 286¢ re- 
flects the massive changes the 
PC industry has seen in just a 
short time. Three years ago this 
12-MHz desktop would have 
been considered a thundering 
hot rod. Today, midrange AT- 
class machines like this are the 
absolute minimum necessary in 
many offices. Let’s face it, 
these machines are to the °80s 
what electric typewriters were 
to the "60s. 

The 286¢ will compete in the 


relatively low-tech market for 
basic 286s, where IBM and 
Compaq no longer dominate as 
completely as they nnce did. 
Budget-conscious managers 
seek the same qualities in their 
ATs that they look for in any 
other kind of basic office equip- 
ment. They want solid perfor- 
mance, strong support, and no 
surprises when it comes to com- 
patibility. 

Compaq aims the Deskpro 
286e straight at those needs. 
The machine’s performance has 
been deliberately throttled back 
in order to guarantee the com- 
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patibility that Compaq’s reputa- 
tion is founded on. 

When we ran the PC Labs 
benchmark tests on the Deskpro 
286¢, the results pegged the ma- 

-chine’s clock speed at 11.8 
MHz, rather than at the 12 MHz 
that Compag reports. However, 
the 286¢e is, in fact, a 12-MHz 
system, Compaq’s design phi- 
losophy accounts for the dis- 
crepancy and is consistent with 
Compaq’s earlier nfferings: all 
of the company’s 12-MHz ma- 
chines show the same test re- 
sults. 

The 286¢’s memory refresh 
cycle runs at 8 MHz, in the in- 
terest of assuring compatibility 
with expansinn-bus add-in 
hardware. 1/O operations on the 
expansinn bus invnlve DMA 

CONTINUES ON PAGE 34 
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(direct memory access), and 
Compaq opted to keep DMA 
running at a pace unlikely to 
conflict with anything that 
would have worked in the ex- 
pansion bus of an 8-MHz IBM 
PC AT. The net effect is slower 
performance. Processor speed 
can be toggled between 8 and 12 
MHz. 

Compaq reports that its deci- 

sion to slow memory perfor- 
mance is in the interest of pre- 
serving compatibility. Many PC 
add-in cards (older ones in par- 
ticular) choke at speeds at or 
around 12 MHz, and Compaq’s 
engincering decision means that 
such problems are unlikely to 
occur. 
That warm feeling of com- 
patibility comes at a definite 
price, however. The 286c per- 
forms solidly but unspectacular- 
ly in our tests. On the 80286 In- 
struction Mix test, it clocks in at 
6.04 seconds. If the 286e had 
been included in our last round- 
up of 12-MHz ATs, that result 
would have placed it dead last 
among the 13 machines we re- 
viewed (see ‘‘Crowd Pleasers: 
Entry-Level 12-MHz 286s,”” 
PC Magazine, January 31, 
1989). 

In the same company, the 
286¢e also finishes last on the 
128K NOP loop test, which is a 
basic test of raw processor per- 
formance. The Deskpro’s 2.85- 





The Compaq Deskpro 286e Is a solid 


but not stellar performer. 
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second time puts it only a few 
hundredths behind a group of 
ATs that clocked in at 2.80 sec- 
onds. But it lags more than a 
tenth of a second behind several 
machines, like the ALR Dart 
12.5 Model 30 and the Zeos 
286/12. 

On the DOS File Access test 
for small records, the 286e, like 
a number of other machines, 
performs slower than an origi- 
nal IBM PC AT. Here it should 
be noted, however, that only 
four of the systems we tested in 
the 12-MHz roundup managed 
to outrun the original AT on this 
test. On the DOS File Access 
test for large records, the 286e’s 
performance would have placed 
it among the fastest machines in 
that group. 

The physical design of the 
Deskpro 286e incorporates 
plenty of flexibility and room 
for expansion in its small-foot- 
print (5.9- by 15.8- by 14.8- 
inch, HWD) case. One mega- 
byte of memory is standard, and 
additional RAM can be installed 
in a single proprietary 16-bit 
slot reserved for memory ex- 
pansion. The 286¢ accepts a to- 
tal of up to 13MB of RAM. 

Since the memory slot takes 
care of any needed RAM up- 
grades, the four industry-stan- 
dard slots are all available for 
whatever upgrade options the 
user decides to install. Those 
slots seem like more than 
enough growing space when 
you consider all of the electron- 
ics that Compaq integrates into 
the Deskpro’s motherboard. 
The VGA adapter and the hard 
and floppy disk controllers are 
integral, as are one serial port, 
one parallel 
port, and a 
mouse port. 

The 286¢ ac- 
cepts up to four 
internal storage 
devices. Our re- 
view unit came 
with two floppy 
disk drives and a 
tape drive, all 
half-height, 
mounted one on 
top of the other 
in a single cutout 
in the case’s 
front panel. It 
also had an inter- 
nal 40MB hard 
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BENCHMARK TESTS 





12-MHz COMPAQ DESKPRO 286e 





Our benchmark tests—especially the 80286 Instruction Mix and 
Conventional Memory tests—indicate that the Compaq Deskpro 
286e operates more slowly than most 12-MHz ATs we've tested. 


it performs comparably, 
however, to Compaq's 
own 286/SLT laptop, 
partly due to the use 

of 100-nanosecond 
memory and the 
imposition of an 
extra cycle during 
memory refresh. 











Relative Times 
{8 MHz IBM PC AT = 100) 
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*8-MHz IBM PC AT 8.96 1.32 §4,32 16.22 
*10-MHz IBM PS/2 Model 30 286 7.09 1.00 110.46 19.94 
42-MHz Compaq Deskpro 286e 6.04 0.88 | 66.29 787 


* This product was nol reviewed, but we are reporting its lest results for companson 


The 80286 Instruction Mix benchmark 
test hmes a senes of tasks specific to 
the 80286 chip Since this test shows 
how the CPU operates in the comext 
time means better overall computor 
performance 

The Conventional Memory benchmark 
tos! measures the read/wnte speed of 
the first 640K of memory. Slower 
relalive times can indicate the presence 


of memory wait states or memory chaps. 
tated at slower access speeds. 


The DOS File Access (Smali 
Records) benchmark tes! mes disk 


disk, which was rated at 29 mil- 
liseconds but performed at 27 
ms. Compaq offers disks up to 
LLOMB in size. 

The Deskpro’s 140-watt 
power supply should be ade- 
quate for the four-slot expan- 
sion bus. Compaq keeps power 
consumption down by using 
CMOS technology to a consid- 
erable extent in the 286c. 

Compaq’s new Deskpro 
may be aimed at a stiffly com- 
petitive market, but the compa- 
ny clearly has chosen not to 
compete on price. Compaq’s in- 


throughput as a result of mechanical 
tsk drive speed hard disk controtier 
function. and bus speed The test ss. 
performed withoul software disk 
caching. Fast times are advantageous 
for programs that work with many short 
Sagments of data. 


The DOS File Access (Large Records} 
benchmark test bmes disk throughpul as 
a result of mechanical disk drive speed, 
hard disk controller function, and bus 


system 

vathoul softwara disk cactung Fast 
mes are actvantageous when large files 
are joaded. 


dustry-leading reputation for 
quality, compatibility, and sup- 
port commands a pretty penny. 
The basic Deskpro 286e Model 
I carries a moderate list price of 
$2,699. That includes the stand- 
ard IMB of memory, VGA sup- 
port (no monitor), a single 
1.2MB floppy disk drive, and 
no hard disk. 

The Model 20, at $3,399, 
adds a 20MB hard disk. $3,999 
buys you the Model 40, which 
beefs up the package with a 
40MB hard disk drive. 

It’s a bit unfair to criticize 


Compaq’s price structure by 
comparing it with the discount 
prices offered by some competi- 
tors. Compaq sells more than 
the raw performance of its prod- 
ucts; users expect a higher de- 
gree of reliability and service 
from Compaq than from most 
other vendors. 

In that light, the Deskpro 
286¢ is consistent with previous 
Compaq offerings. It is not a 
standout performer among its 
12-MHz brethren, but it is a ca- 
pable, well-engineered system. 
It provides the flexibility, pow- 
er, and compatibility that many 
users find indispensable. a 


Compaq Deskpro 2@6e 
Compaq Computer Corp., 
20555 FM 149, Houston, TX 
77070: (713) 370-0670. 

List Price: Compaq 

286e Mode! 1, wilh hard and 
floppy disk controllers; 1.2M8 
floppy disk dave; integral VGA 
support; senal, parallel, and 
mouse ports; IMB RAM; 
$2,699 Model 20, with 20MB 
hard disk, $3,399. Model 40, 
with 40MB hard disk, $3,999. 
in Short: Compag’s new 
Deskpro 286¢ provides solid, 
yeoman-like performance for 
your genaral business 
applications. 
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WordPerfect 
continued from page 33 
able to load a 400K file com- 
pletely into memory. And al- 
though you can run the DOS 
version of WordPerfect in the 
OS/2 Compatibility Box, you 
can run only one copy of it at a 
time. Under OS/2, you can run 
multiple copies of WordPerfect 
simultaneously and switch 
among them as needed. Users of 
the program's graphics features 
will clearly benefit from being 
able to start up multiple sessions 
of WordPerfect and switch rap- 
idly among different designs 
and views, each of which might 
be printed. Of course, the bene- 
fits of virtual-memory accessi- 
bility and multitasking come 
from using OS/2, however, not 
from WordPerfect itself. 
WordPerfect Corp. reports 
that it is possible to run up to 99 





copies of the program. Al- 
though no user would ever want 
todo that, it’s impossible to ver- 
ify the company's claim, since 
OS/2 1.1 can run only a maxi- 
mum of 16 Presentation Manag- 
er text window sessions and a 
maximum of 12 full-screen ses- 
sions. 

In an attempt to make clear 
which copy of the program is 
running, WordPerfect for OS/2 
adds that information (in the 
form of WP1, WP2, and so 
forth) to the status line. If this 
feature were better implement- 
ed, it would be very useful. But 
as it stands, if you close the third 
copy of the program and start 
another, the system reports that 
a fourth copy of WordPerfect 
has been started. If all copies of 
the program have been closed, 
the counter is reset to 0. If only 
one copy is running, the status 
line does not display a WPI tag. 

Although the best way to run 
WordPerfect for OS/2 is in full- 
screen sessions, you can view 
multiple copies of the program 
in Presentation Manager text 
windows, which have some vi- 
sual appeal. If you are going to 
Start running a report and then 
switch to another copy of Word- 
Perfect, text window operation 
is fine. However, a PM text 
window is not the place for real 
word-processing work. First, 
the screen becomes very clut- 
tered. Second, a PM text win- 
dow will not support any of Ver- 
sion 5.0’s graphics-previewing 
capabilities. 

Youcan still import graphics 
images, but you cannot view 
them in preview mode, since a 
PM text window cannot go into 
graphics mode. Any attempt to 
preview a WordPerfect file with 
an imported graphics image ina 
PM text window will invoke the 
message ‘*Error: Invalid Graph- 
ics Driver.’’ This error message 
is misleading and might cause a 
user to spend an awful lot of 
time trying to find the nonexis- 
tent driver. The program should 
really report that an illegal oper- 
ation in a PM text window was 
attempted. In full-screen ses- 
sions, however, all graphics 
features are fully supported, and 
preview mode displays graphics 
images perfectly. WordPerfect 
for OS/2 comes with a solid col- 
lection of printer drivers and 


was able to drive my HP Laser- 
Jet Series I] without a hitch. 

Despite the similarities be- 
tween WordPerfect for OS/2 
and its DOS counterpart, the 
new version lacks some features 
that experienced users will 
miss. For example, Repeat Per- 
formance (which provides cur- 
sor control features such as skid 
squelch and adjustable delay) 
and GRAB, a screen capture 
utility, are not available. If 
you’ re accustomed to seeing on- 
screen italics, underlined fonts, 
and other similar embellish- 
ments, you will find that the 
OS/2 version is lacking in this 
area as well, since OS/2 will not 
let an application gain access to 
on-screen fonts. Instead, you 
will have to rely on different 
foreground/background color 
combinations to indicate on- 
screen font changes. 

As a character-based OS/2 
application, WordPerfect for 
OS/2 is an interim product creat- 
ed to hold down the fort while 
the next release, which will run 
in the PM environment, is read- 
ied. That version, which is ex- 
pected out in the fourth quarter 





m FACT FILE 
MAAGIZINE 
WordPerfect for Operating 
System/2 


WordPerfect Corp., 1555 N. 
Technology Way, Orem, UT 
84057; (801) 225-5000. 

List Price: $549; upgrade from 
WordPerfect 5.0 for DOS, $75. 
Requires: 2MB RAM for OS/2 
1.0, 3MB AAM for OS/2 1.1. 

In Short: Despite a very minor 
loss of fealures, a complele and 
stable OS/2 implemenialion of 
WordPertect 5.0 1s sure lo be of 
great use to heavy 
WordPerfect users. 
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of this year, will probably be 
your best bet if you don’t have a 
pressing need for an OS/2-com- 
patible word processor. In the 
meantime, a mere $75 will buy 
you the privilege of upgrading 
from the DOS to the OS/2 ver- 
sion, bringing with it all the ad- 
vantages that running applica- 
tions under OS/2 has to offer. 
That said, I’m retiring the DOS 
version for good. a 


| PERFORMANCE TESTS: 


WORDPERFECT FOR OS/2 





Porting WordPerfect to OS/2 did litte to 


increase its performance times 
WordPertect for Operating 
System/2’'s times differ only 
marginally from those of its 
DOS counterpart, 
WordPertect 5.0. 


100 


Performance Times 
{Times gtven in seconds| 


Relalive Times 
(WordPerfect 5 0 = 100) 











Global Search- Block-and- 


Import Tima and-Reptaca Copy 
*WordPertect 5.0 6.30 25.50 2.40 
WordPerfect tor OS/2. 6.80 20.90 2.70 
* This product was not reviewed, but we are reporting its test results for comparison. 
The import Time test measures the The Block-and-Copy test takes a 
amoum of time required to import a three-page block and copies it to an 
50K document external fite The test requires iarge- 


The Global Search-and-Replace test 
measures how long it takes a word 
processor to replace 115 cases of the 
word his with the word theirs. 


scale page retormathing that slows the 
performance of some programs. 

‘on how weil they handle 
the task m a RAM butter. The larger 
the buffer, the faster the results 
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KnowledgePro Uses 
Hypertext, Expert System 
Rules to Build Applications 





Some developers shy away 
from using expert systems and 
hypertext to build applications, 
because they believe those tech- 
nologies require big invest- 
ments in money and time in or- 
der to be employed effectively. 
KnowledgePro lets developers 
who have not used those ap- 
proaches try a new way of creat- 
ing applications without spend- 
ing a fortune in doing so. 

A traditional expert system 
applies rules or conditional 
statements stored in its know- 
ledgebase to answer questions 
posed by a user. In that arrange- 
ment, the usefulness of the pro- 
gram's response depends on 
how well the developer struc- 
tures the knowledgebase. 

Somewhat different, Know- 
ledgePro is a knowledge pro- 
cessor: although it uses a high- 
level programming language to 
store rules and other informa- 
tion in a knowledgebase, the 
$495 program allows your ap- 
plications to communicate ex- 
pertise without being con- 
Strained by a predefined nule- 
based structure. Since the 
program lets you integrate hy- 
pertext in your applications, a 
user can ‘‘press’’ a ‘‘button’’ to 
access additional information 
about a term or concept. 

KnowledgePro’s use of by- 
pertext allows an application to 
provide information to the user 
dynamically. A developer can 
design an application so that it 
hides detailed information from 
those who don’t want it and dis- 
plays itto those who do. In addi- 
tion, KnowledgePro lets you 
build a system that determines 
the content of the information it 
provides based on the user's 
earlier selections. 

The program includes a full- 
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screen editor for creating and 
modifying a knowledgebase. 
Each knowledgebase is an AS- 
Cll file that the program auto- 
matically compiles whenever 
you change it (source files use a 
.KB extension, compiled know- 
ledgebases use .CKB). The edi- 
tor uses WordStar editing keys, 
but you can specify your own 
editor if you wish. 

If you’ve selected a know- 
ledgebase and then call up the 
editor, KnowledgePro will 
prompt you with the name of the 
source file for that knowledge- 
base. But a problem occurs if 
you haven’t selected a knowl- 
edgebase and just enter *.KB at 
the prompt. KnowledgePro will 
treat this as a file, rather than 
bring up a list of files. Nor does 


function-key prompts, and so 
forth—resides in a window. 
You can use function keys to ac- 
cess help, select a hypertext but- 
ton, view a hypertext selection, 
evaluate an expression, or de- 
bug a knowledgebase. 

The programming language 
includes only seven rules of 
syntax. Although there are more 
than 100 commands, you need 
to learn only six to get started. 
These commands display text, 
ask the user a question, create a 
hypertext button, make a know- 
ledgebase decision, and open 
and close a window. 

The building block of the 
programming language is the 
“*topic,’’ which is like a func- 
tion or procedure in C or Pascal. 
If you link a bypertext button to 
a topic, KnowledgePro will ex- 
ecute the topic when the user se- 
lects the button. You can create 
your own topics, which use hy- 
pertext windows and buttons, or 
call other topics. Topics can 
also run programs and DOS 
commands. 


The KnowledgePro pro- 
gramming language facilitates 
using hypertext. You can create 
a hypertext button by surround- 
ing its text with ‘‘#m’’ in the 


hue, and Are syrops 
| af the Boras Sarde {orem or Tompicerve, 


Once oa the sytten type GD POVEN 


welect the USER OPTIONS (function 7) 


molont the SUBTOPICS 


(femtion 5) 


elect Snowlige Garden > Sebtople 2. 





By using hypertext, KnowledgePro leta you acceaa extra 
information about a term by “pressing” a “button.” 


it correctly diagnose the prob- 
lem when you try to save the file 
with this name. 

Despite this glitch, Know- 
ledgePro’s interface is easy to 
use, and its programming lan- 
guage is easy to master. Every- 
thing—tbe application, the 


knowledgebase and creating a 
topic with the same name. 
There doesn’t seem to be any 
limit to the number of bypertext 
links you can create. Hypertext 
buttons are accessible with a 
mouse, which makes the pro- 
gram a dream to use. 


KnowledgePro 
Knowledge Garden tnc., 473A 
Malden Bndge Rd., Nassau, 
NY 12123; (518) 766-3000. 
List Price: $495; Graphics 
a 
Requires: 640K RAM, hard 
disk, DOS 3.0 or later. 

tn Short: A powertul 
applicabon-development 
system that uses expert system 
tules and hypertext but doesn’t 
require you to be an expert in 
ether. Includes a compiter and 
an editor. 
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KnowledgePro lets you ac- 
cess all your system’s resources 
(printer, disk files, etc.) from 
within a KnowledgePro appli- 
cation. You can also searcb di- 
rectories and execute DOS com- 
mands and . There is 
even a facility for calling func- 
tions written in Pascal, C, or as- 
sembler. However, you can do 
this only by including them in a 
special TSR program that 
KnowledgePro can access. 

In addition, the program in- 
cludes facilities for debugging 
applications. If a syntax error 
occurs while KnowledgePro is 
compiling a knowledgebase, 
you can load the editor and it 
will jump to the line where the 
error occurred. You can trace 
KnowledgePro’s execution of 
the knowledgebase and have it 
display each line on the printer 
or tbe screen. When you are 
ready to distribute a Knowl- 
edgePro application, you can 
disable both the editor and the 
debugger. And the package in- 
cludes a runtime module, which 
you can distribute on a royalty- 
free basis. 

Two optional packages in- 
crease KnowledgePro's capa- 
bilities. A Database Toolkit 
($49) lets your KnowledgePro 
applications read dBASE If 
Plus and Lotus 1-2-3 .WK1 
files. The Grapbics Toolkit 
($89) lets you add graphics to 
your applications by letting you 
link a picture of an item to a by- 
pertext button. These useful ad- 
ditions build on an already- 
powerful application-develop- 
ment system that’s easy to use.= 
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Laser Printers Get HPGL 
Support in a Cartridge 





It used to be that if you wanted 
your laser printer to emulate a 
plotter, you would have to buy 
one with that capability built 
into its controller, or you had to 
run a separate utility that ate up 
valuable RAM or made you plot 
to disk. But now there’s another 
way. Pacific Data Products has 
managed to put an HPGL-emu- 
lation program into a cartridge 
and in the process has created an 
incredibly fast way of printing 
graphics on a laser printer. 

The $395 Plotter in a Car- 
tridge fits into the left-hand slot 
of an HP LaserJet Series II or 
Canon LBP-8II. (It is not com- 
patible with the HP LaserJet 
IID.) You can still use a font 
cartridge in the other slot; it’s 
even accessible when the plot- 
ter-emulation mode is active. 
You can switch between plotter 
CHPGL) and prinier (PCL) 
modes either by using a pair of 


batch files (included on a disk) 
or by pressing buttons on the 
front panel of the printer. 

To find out just how much 
faster it is to print in the car- 
tridge’s plotter mode than it is in 
the LaserJet’s plain PCL mode, 
I decided to print a map that I 
created using Harvard Graph- 
ics, Printing at the highest reso- 
lution, the LaserJet took I min- 
ute and 56 seconds in laser 
printer mode, compared with a 
mere 31.7 seconds in plotter 
mode. Even more significant. I 


Tha Plotter ina 
Cartridge 
houses an 
HPGL- 
amulation 
program that 
speeda 
graphics 
printing ona 
laser printer. 


Two Ways to Link Any Floppy 
Disk Drive to a PC 


HANDGON 
by Edward Mendelson 


The process of adding a floppy 
disk drive to a computer that 
wasn’t designed for it starts out 
as a daydream of convenience 
but often ends as a nightmare of 
incompatibility. If you’re 
trapped in that nightmare, two 
advanced floppy controllers 
from Northgate and Micro Solu- 
tions will let you sleep soundiy 
again. These controllers are de- 
signed to handle any combina- 
tion of drives you can dream up. 
They let you use high-density 
drives ina PC or XT or install up 
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to four floppy disk drives in an 
AT or 80386 machine. You can 
even hook up an 8-inch drive for 
detente with CP/M computers. 
These controllers support 
external drives for computers 
whose drive bays are already 
packed with a floppy disk drive 
and a tape drive. They also let 
you add a third or fourth internal 
floppy disk drive to use if you 
want to copy disks casily be- 
tween two drives but also want 
both 5¥%- and 32-inch formats 
in your machine. Both control- 
lers can serve as secondary con- 
trollers when you want to sup- 
plement rather than replace the 


regained control of Harvard 
Graphics in less than 7 seconds 
under plotter mode, compared 
with having to wait more than a 
minute and a half under PCL 
mode. That’s quite a gain. 

The Plotter in a Cartridge 
isn’t just for people who use 
plotters—it’s for anyone who 
pfints graphs or charts or any 
other presentation materials and 
wishes to cut his or her printing 
time to a fraction of what it is 
currently. This product is an ex- 
cellent value. | 
List Price: Plotter in a Cartridge, 
$395. Requirea: HP LaserJet 
Series Ii (with a minimum of 
1.5MB RAM) or Canon LBP-8Il 
laser printers. Pacific Data 
Products, 6404 Nancy Ridge Dr., 
San Diego, CA 92121; (619) 
552-0880. 
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existing controller. 

With its three banks of DIP 
switches, Northgate Computer 
Systems’ $119 Universal Flop- 
py Disk Controller looks daunt- 
ing, but in most cases you can 
plug it in and forget it. You'll 
have to reset the DIP switches 
only if you use a nonstandard set 
of drives or to resolve conflicts 
between the controller and other 
boards. 

The controller is a two- 
thirds-length card that may be 
inconvenient to use in PCs or 
XTs because it won’t fit into the 
short slots near the floppy disk 
drives; you may have to thread 
the cables over other expansion 
cards. But the Northgate board 
comes with a BIOS that lets you 
use high-density 32-inch disks 
without any special fuss or soft- 
ware, even in a PC or XT, pro- 
vided you use DOS 3.3 or later. 





The on-board BIOS lets you 
boot from a 1.4MB disk in a PC 
or XT. 

If you use a version of DOS 
earlier than Version 3.2, the 
board comes with software and 
instructions that let you use it al- 
most as conveniently as with 
later versions. 

Micro Solutions’ $125 Com- 
patiCard I is a one-third-size 
card that fits easily in the short 
slot of an XT. But it doesn’t 
come with an on-board BIOS, 
and if your computer's own 
BIOS doesn’t support 3'4-inch 
drives, you have to support 
them with the board’s propri- 
etary software driver. You can’t 
use DOS’s DRIVER.SYS 
alone, as you can with control- 
lers that have a built-in BIOS. 
But the CompatiCard’s soft- 
ware can be set up to work to- 
gether with DOS’s DRI- 
VER.SYS to reduce the need 
for the proprietary disk-format- 
ting utilities that are generally 
needed for disks supported by 
proprietary drivers. 

Micro Solutions’ optional 
UniF orm-PC software ($69.95) 
lets the controller read almost 
any nonstandard DOS disk or 
5%- or 8-inch CP/M disks, ca- 
pacities that aren’t built into the 
Northgate board. If you don’t 
need extemal drives, you can 
choose the $95 CompaliCard IT, 
which will also work with Uni- 
Form-PC to read 5%-inch 
CP/M disks. 

The Northgate board has the 
advantage of built-in hardware 
support that lets you use your 
drives without worrying about 
software. The Micro Solutions 
board offers the last word in 
compatibility with other for- 
mats and operating systems. 
Liat Price: Northgate Universal 
Floppy Disk Controller, four- 
drive model, $119; two-drive 
model, $59. Northgate Computer 
Systems Inc., 13895 industrial 
Park Bivd., #110, Plymouth, MN 
55441; (800) 548-1993, (612) 
553-0111. 
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List Price: Compaticard i, $125; 
two-drive CompatiCard il, $95. 
Micro Solutions Inc., 132 W. 
Lincoln Hwy., De Kalb, IL 60115; 
(815) 756-3411. 
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SCANDALOUS 
AT ONLY S899 


Scans images up to 814”x14” ¥ 300 dp 
+ Complete with software ¥ Use rt with all 
popular word processing, graphics and 


pubhshing programs ¥ For IBM® and com- 


patible PCs v Available now ¥ 


CALL 1-800-634-5558 


Yes! Send me more information on The Complete 
Page Scanner™ 


Name 
Address 
City 


State/Zip 


TheComplete PC 


The Complete PC. 52t Cottonwood Drive, Milpitas 
CA 95035 FAX (408) 434-1048 pcmev27/e9 





If You Keep 
An Open Mind, 
You Don't Stop 
With The Standards. 
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ou Begin. 


There’s a big difference between settling for 
standards and setting them. At NCR, we’re open- 
minded about open systems architecture. That means 
the standard is the starting point; and the sky’s the 
limit on how flexibly the technology can be applied 
and advanced. 

With technology, we’re so open-minded that our 
25MHz 386 is faster than a 25MHz 386. How? We 
didn’t settle for the standard 32KB of cache memory 
offered in many other PCs. Instead, we raised it to 
64KB. This gives our new PC925™ faster response 
time and throughput. The result—increased 
productivity. And one more example of NCR 


adding value to advance an industry standard to 
anew standard of excellence in performance. 

Our open-mindedness opens unlimited opportunities 
for applying PC technology to a variety of business 
problems. Because no business considers its computer 
needs standard. 

At NCR, we’re open to finding the PC solution you 
have in mind for your business. 

If you’re open to this kind of thinking, call 1 800 
544-3333 for a free literature packet and the location 
of the Authorized NCR Reseller or sales representative 
nearest you. Or write to us at P.O. Box 785, Dayton, 
Ohio 45482-9905. 


NCR PERSONAL COMPUTERS 


Creating value 


© 1989 NCR Corporation 
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he more invaluable your data is to you, the more you'll 
value Verbatim® Because when it comes to high 
performance and data protection, Verbatim has the winning 
combination no other floppies can copy. 
Consider this: Verbatim DataLife® 
floppies are engineered to perform an 
average of 50 million revolutions. That's 15 
times the industry standard. 
Then consider that Verbatim 
DataLifePlus™ and DataLife HD 5)” 
disks were the first floppies to be factory formatted. 


Verbatim also gives you plenty to consider when it comes to 
data protection. After all, nearly 50% of all computer users have 
lost time and money due to accidental data loss. Thats why 
Verbatim offers advantages like DataHold™ and DataHold Il 


’ 
| 


Lf [ee 


/And Protection. - . 


anti-static liners. So static charges are dispersed before they 
ever have a chance to build up. 
For the worlds ultimate data protection, DataLifePlus floppies 
have an exclusive DuPont Teflon® coating, So fingerprints and 
spills can be easily wiped from the 
recording surface. 

And of course, all Verbatim floppy disks 
are tested to be 100% error free and are 
backed by a lifetime warranty. 

Verbatim data cassettes and cartridges, 

8! 5%” and 34" diskettes. For people who put a premium on 
performance and protection. 

For more information on the full line of high-quality 
Verbatim products call 1-800-538-8589. 


® Teflon is a DuPont registered trademark. 


M Verbatim 


— 
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First Looks 


ALR FlexCache 33/386 Sets 
New Performance High 





Advanced Logic Research 
(ALR) is out to prove that south- 
em Califomians can stomp all 
over Texans and even upstate 
New Yorkers when it comes to 
producing high-performance 
PCs. Its new 33-MHz 80386 
PC, the ALR FlexCache 
33/386, shows that the company 
means business. The floor- 
standing ALR FlexCache 
33/386 offers the very high per- 
formance required for heavy- 
duty CAD, graphics, and file- 
serving applications. 

The FlexCache 33/386’s in- 
novative use of memory man- 
agement allows it to achieve 
maximum performance while at 
the same time lets users mini- 
mize the cost of RAM memory. 

For starters, the FlexCache 
33/386 has a huge 128K cache 
populated with 25-nanosecond 
Static RAM chips and managed 
by a new proprietary cache con- 
troller designed by ALR. The 
write-back controller accesses 
data from the cache in 64-bit 
blocks rather than in the 32-bit 
blocks used by cache controllers 
such as Intel's 82385. The con- 
troller also does parallel ad- 
dressing, which means that both 
cache and main memory are ac- 
cessed at the same time. 

To ensure maximum memo- 
ry performance, ALR supplies 
60-ns. RAM chips for the first 
2MB of memory in the Flex- 
Cache 33/386. The system- 
board-mounted memory is de- 
signed for 1-megabit SIMMs, 
but 60-ns. versions are not yet 
available, so ALR is assembling 
custom-made modules for its 
customers. The rest of the up to 
16MB of system-board-mount- 
ed main memory can be com- 
posed of 60-, 80-, 100-, or 120- 
ns. RAM chips. Except for 60- 
ns. memory, standard SIMMs 
can be used. But you must set a 
jumper for each bank to let the 


FlexCache memory-manage- 
ment logic know the speed of 
the chips being used. 

All of this means the Flex- 
Cache 33/386 should be quite a 
performer. And it is. The Flex- 
Cache 33/386 raced through the 
PC Labs 80386 Instruction Mix 
benchmark test in 1.66 seconds. 
And the FlexCache 33/386 is 
faster than Zenith’s new 33- 






4 


: 
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BENCHMARK TESTS: 


MHz Z-386/33; ALR runs the 
same benchmark test in about 
80 percent of the time required 
by the Zenith. Perhaps more 
telling, the FlexCache 33/386 
tuns the PC Labs Conventional 
Memory benchmark test in .17 
seconds. 

Disk times for both the ALR 
and Zenith 33-MHz machines 
were faster than those of the 
IBM in the PC Labs DOS File 
Access (small record) test, but 
the ALR is faster than those two 
competitors in the PC Labs 
DOS File Access (large record) 
test. ALR ships Multisoft’s PC- 
Kwik disk-caching package 
with the FlexCache 33/386, and 
disk performance goes up when 
it’s installed. 


LR FLEXCACHE 33/386 


The 80386 Instruction Mix and Conventional Memory bench- 
Mark tests show that the ALR FlexCache 33/386 outperforms 
every machine ever tested at PC Labs—no surpnse, since 


ALR uses a 128K static RAM 
cache and 60-nano- 
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“IBM PS/2 Model 70-A21 219 0.33 72.37 6.77 
*Zenith 2-386/33 2.08 0.36 60.65 9.83 
ALA FiaxCache 33/386 1.66 0.17 6163 6.16 


Thle product was not renewed but we are reperting ite test results for comparison 


The 80386 Inelruction Mix benchmark 
fest times a senes of tasks specific to 
the 80356 chip Since this test shows 
how the CPU operates in the context of 
the bus. processor. sysiem memory. 
and motherboard architecture, a taster 
time meane better overall computer 
performance. 


The Conventional Memory benchmark 
test measures the read’/wite speed of 
the first 640K of memory Stower 
felaive hmes can mdicate the presence 
of memory wait stotes or memory chips. 
fated at slower access speeds. 

The DOS File Access (Small Records) 
benchmark test bmes disk throughput 
as @ result of mechanical disk drive 


speed, hard disk controller function, and 
bus speed The test is performed 
without software disk caching Fast 
times ore adventageous tor programs 
that work with many ehort segments of 
data 


The DOS Fille Accese (Large Recorde) 
benchmark fest times disk throughput as 
aresutt of mechanical diek drive speed, 
hard disk controller function, and bus 
speed This test mimmizes the effect of 
smail hardware caches on disk sub- 
eystem performance. It is performed 
without software disk caching Fast 
umee are advantageous when large files 
are foaded 


The FlexCache 33/386's 
new six-layer system board has 
most of its logic components 
housed in surface-mounted 
packages. It can accommodate 
either the Intel 80387 or Weitek 
3167 math coprocessor, both 
available in 33-MHz versions. 

Besides the system board, 
the FlexCache 33/386's cabinet 
houses a 150MB or 300MB 18- 
millisecond hard disk that is 
shock-mounted on a swing-out 
platform. The platform can also 
hold an additional 32-inch hard 
disk, and the cabinet can house 
four additional half-height de- 
vices, including the standard 
1.2MB 54-inch floppy disk 
drive. One of the 33/386's eight 
AT-compatible expansion slots 
comes filled with ALR's 16-bit 
SuperVGA board, which pro- 
duces 800 by 600 resolution in 
addition to standard VGA fea- 
tures. The base price for the 
FlexCache 33/386 is $9,990 for 
the Model 150 (150MB hard 
disk) or $15,990 for the Model 
300 (300MB hard disk). 

At the same time ALR intro- 
duced the FlexCache 33/386, it 
also announced the FlexCache 
33/386Z, a small-footprint ma- 
chine that offers power-user- 
grade performance at a low en- 
try price of $3,995. That figure 
includes a 16-bit ALR Super 
VGA card and single 1.44MB 
32-inch floppy disk drive. 
Hard disk options are priced 
reasonably as well, and the most 
you'll have to spend for the top- 
shelf Model 120 is $6,395. ao 





ALR FlexCacha 33/386 
Advanced Logic Research Inc., 
9401 Jeronimo, Irvine, CA 
92718, (800) 444-4257, (714) 
581-6770. 

List Price: Model 150, with 
2MB DRAM, 150MB hard disk, 
1.2MB floppy disk dnve, one 
Sena! port and one parallel port, 
16-bit VGA adapter, $9.990, 
Model 300, with 300MB hard 
disk, $12,990. 

in Short: The ALR FlexCache 
33/386 races through the PC. 
Labs benchmark tests 
delivering the high performance 
needed for CAD. graphics, and 
file-serving applications 
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First Looks 


Taesung UPS 
Provides 
Standby 
Power, Noise 
Filtering 





If areliable source of electricity 
is something your local utility 
isn’t, you'll appreciate the Tae- 
sung UPS-3160P from Taesung 
Industries. The combination 
backup power system and con- 
trol center delivers more than 
enough juice to get you through 
the thirstiest blackouts, yet it’s 
small enough (3 by 16 by 11 
inches, HWD) to fit atop evena 
compact PS/2. With its 300- 
watt rating, built-in noise filter- 
ing, and surge suppression, the 
$395 system rates as some of the 
best electrical insurance you can 
add to any PC. 

Although its name would 
suggest otherwise, the UPS- 
3160P is not a irue uninterrupii- 
ble power system. Instead, it is 
a standby system that switches 
to inverter-and-battery power 
only during a power failure. 

The unit’s twin 6.5 amp- 
hour gelled-electrolyte batteries 
are rated as capable of deliver- 
ing full power for 8 minutes, 
half power for 20, in the event 
of an outage. Testing proved the 
veracity of this claim. Once 
fully charged, the UPS-3160P 
generated well-regulated modi- 
fied square waves to an AT- 
compatible and VGA monitor- 
equipped test system for 22.5 
minutes before blacking out. 

To warn when it was operat- 
ing in battery-powered backup 
mode, the UPS-3160P beeped 
at 3- to 4-second intervals until 
about |.5 minutes of backup 
power was left, then switched to 
a continuous tone to warn of its 
imminent failure. That’s a 
warning to beed: the system 
abruptly switches itself off in- 
stead of allowing a dangerous 
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The Taesung UPS-3160P Is small enough 
to fit atop even a compact PS/2. 


undervoltage to pass on to your 
computer. 

The output voltage of the 
UPS-3160P is quite well regu- 
lated. Starting out at a some- 
what high 125 volts when it 
switched to battery power, the 


output voltage 
crept up to 131 
volts just before 

final shutdown. 
= y Even when 
™@ utility power is 
' available, the 
UPS-3160P 
serves as & pow- 
er control cen- 
ter. The rear 
panel of the unit 
has three bat- 
tery-power-pro- 
tected outlets 
and two unpro- 
tected outlets, 
all individually controlled by 
front-panel rocker switches. An 
overall on/off switch and a 
switch to disable the warning 

beeper complete the controls. 
Even when not on battery 


power, the UPS-3160P protects 
your computer using three met- 
al-oxide varistors as surge pro- 
tectors and an EMI filter built 
into the power input jack. The 
system is doubly fused—input 
power on the rear panel, battery 
power inside the steel case. 
Overall, the construction of 
the UPS-3160P is very good, 
earning the unit an Underwriters 
Laboratories (UL) rating. If 
you’ re willing to ignore that the 
UPS-3160P is actually a stand- 
by system, it can be an excellent 
source of power protection. 
List Price: Taesung UPS- 
3160P, $395. Taesung 
Industries inc., 2001 Westside 
Pkwy., #240, Alpharetta, GA 
30201; (404) 664-8944. 
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DoubleCOM: Simplifies Linking 
Serial Devices to Your PC 





Struggling with complex wiring 
schemes to connect more than 
two serial devices to a PC is 
hardly anyone’s idea of a good 
time. But if you've given up on 
deciphering the mysteries of 
A/B switch boxes and are re- 
signed to switching connections 
by hand, you now have a way 
out. DG Electronic Develop- 
ments has simplified the task of 
connecting multiple serial de- 
vices to your PC with Double- 
COM.:, an integrated serial 
port/electronic A/B switch. 
Best of all, you can configure 
DoubleCOM: to work with any 
software package that your PC 
uses. 

The DoubleCOM: package 
includes a half-length 8-bit 
board that sports a standard 
8250 serial controller, two 
jumpers, two DB-9 male ports, 
a three-position toggle switch, a 
DB-9-to-DB-25 adapter cable; 
an installation disk; and docu- 
mentation. Installation is easy 
for both novices and experts, re- 
quiring that you set the jumpers 
for the COM port to be used as 
well as the IRQ, and then pop 
the board into your computer. If 


you are unsure of how to set 
these jumpers, the Double- 
COM: installation program will 
examine your computer’s cur- 
rent configuration and graphi- 
cally depict how to set the 
jumpers on the card. 

There are several ways that 
you can switch between the two 
ports on the card. The easiest is 
by using the SWPORTR.COM 
program, a TSR that allows you 
to define hotkeys for switching 
between the two ports. This pro- 
gram also sets the appropriate 
parameters for the device on a 
particular port, making the use 
of the DOS MODE command 
unnecessary. 

If the TSR conflicts with 
some of your software, you can 
use DoubleCOM:’s command- 
line utility, SWPORTC1.EXE, 
to switch ports. With this utili- 
ty, you specify the port and the 
appropriate parameters for that 
port before calling an applica- 
tion. You can put these settings 
into a batch file that first switch- 
es to the device needed by an ap- 
plication, next sets the port pa- 
rameters, and then invokes that 
application. 

DG Electronic Develop- 
ments also provides a utility that 
allows you to use the Double- 


COM: board in the Microsoft 
Windows environment. When 
invoking this utility, you must 
confirm the parameters for each 
port and then the utility turns 
into an icon that indicates which 
port on the DoubleCOM: card is 
active. To switch ports, simply 
click on the icon and the new 
port becomes highlighted. 

If all else fails, there is still 
the three-position toggle switch 
on the back of the DoubleCOM: 
card. This switch allows you to 
manually select either port A or 
B or the software selection of 
the ports (the middle position). 

DoubleCOM: eliminates the 
need for an external A/B switch 
box. It does not require any ad- 
ditional cabling other than a ca- 
ble for the specific device you 
are hooking to your PC, elimi- 
nating the need to figure out a 
cabling scheme for an external 
A/B switch. Priced about the 
same as an external A/B switch 
box, DoubleCOM: makes deal- 
ing with multiple serial cone 
as easy as A/B. 

List Price: DoubleCOM:, $149. 
DG Electronic Developments, 
700 S. Armstrong, Denison, TX 
75020; (214) 465-7805. 
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Example: 17 micros (mixed brands, some on a LAN) and a mainframe, each 
equipped with a Systemizer Plus, sharing 3 printers, a plotter, and EMAIL. 


Systemizing has become the connectivity standard Corporate computing managers prefer Systemizing 
at many of the world's largest corporations and over other connectivity methods because it offers: 
throughout the federal government. Ten's of thou- ¢ Up to 62 IO ports, each parallel and serial capable. 
sands are already in use. The new Systemizer Plus »° Compatibility. Mix PC's, LAN's, mainframes, laptops. 
is the latest madel in Applied Creative Technology's ° Easy owner installation. Low cost cabling. 

line of Systemizing products, and it delivers what e 5 min. user training with no support needed after. 
95% of corporate computer users want from a e Flexibility; readily accomodates growth and changes. 
Local Area Network— at far less cost and com- ¢ Powerful distributed buffering (up to 31 Megabytes) 
plexity, and yet with much more versatility. ° Distributed processing for high speed and reliability. 


arene gee een ee _ —_ Applied Creative 
Technology Inc. 


8333 Douglas Ave., Suite 700 
Dallas, Texas 75225 U.S.A. 
apr Ol ness Cras orci x Pavan Aa on Dasara WV romeme' ASST Dueoe Tong (214) 358-4800 











First Looks 


Springboard Publisher: A 
Taste of DTP, Not a Main 


Course 


HANDS ON 

Low-end desktop publishing 
products find themselves in an 
unenviable position: if they're 
easy to use, they often do not 
deliver high-quality output. 
With Springboard Publisher, a 
$129.95 program that competes 
with products like PFS:First 
Publisher and Publish It!, 
Springboard Software tries to 
prove that ease-of-use and 
good-looking documents are 
not mutually exclusive. 

Running under Microsoft 
Windows, Springboard Pub- 
lisher is a down-and-dirty lay- 
out tool that allows novice desk- 
top publishers to set up the 
overall structure of a document 
in minutes. The program’s de- 
sign strategy involves overlap- 
ping text and graphics frames; 
almost any size, shape, and ar- 
rangement is possible. Each 
frame can have differen! margin 
and column settings, and text 
automatically reflows within 
each frame to accommodate 
layout changes. 

In addition, one story can 
automatically flow from page to 
page. You cannot establish text 
links between frames, however. 
To jump a story to another text 
frame, you must manually cut 
and paste the copy. 


Beginners will find the pro- 
gram’s text-handling features to 
be adequate. Springboard Pub- 
lisher imports Microsoft Word, 
WordPerfect, MultiMate, and 


page, the program redraws the 
remainder of the text. 

Other functions also make 
Springboard Publisher easy to 
use. For example, it was a snap 
to type in the date, volume num- 
ber, and logo line of the PC 
Labs sample newsletter using 
the tab settings. The number of 
rules and frame borders at your 
disposal is limited, but the tools 
themselves are foolproof. And a 
dialogue box that pops up when 
you import a graphic, allowing 
you to preview the contents of a 
file that contains multiple im- 


Inport Grapnics birectery 


Current @rectorys 


O:\SP\QRT 


Selvction 
& Sarquee 


in graphics mode, Springboard Publisher lets you preview 
a .PCX image before you import it. 


ASCII files. When you turn off 
the aulomatic text formatting, 
you are left with a limited but 
speedy editor. The program 
cheats a little in order to attain 
fast screen response by graying 
out the text below your entry 
point. This is not a real hard- 
ship, since you need to read 
only what you are actually typ- 
ing. When you reformat the 
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Springboard Publisher's acreen fonta (ieft) differ radically 
from reaident HP LaserJet Series li fonts. 
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ages and to cut and paste only 
the one you want into your doc- 
ument, will be of help to anyone 
who uses clip-art libraries. 
Despite these useful fea- 
tures, Springboard Publisher is 
limited in ways common to low- 
end DTP products. For exam- 
ple, the program will not auto- 
matically hyphenate words, will 
not allow global formatting 
changes, and will accept only 
low-resolution bitmapped im- 
ages. In order to make high- 
quality typefaces available for 
printing, you must use Spring- 
board Publisher's font substitu- 
tion feature, which allows you 
to take advantage of cither resi- 
dent printer fonts or downloada- 
ble soft fonts. However, you 
cannot sec those substituted 
fonts on-screen. Even if a 
downloadable font comes with 
screen equivalents, Spring- 
board Publisher cannot display 
them. Using this feature while 
you are designing a document 


ensures that you will see accu- 
rate line breaks, but it will be 
nearly impossible for you to 
read what is being displayed on- 
screen. Without using the font 
substitution feature, you are 
stuck with a maximum point 
size of 72 points and a maxi- 
mum resolution of 72 dpi. 
Springboard Publisher does 
deliver extra value by including 
a paint program that duplicates 
and augments the functions of 
Microsoft Paint as well as mak- 
ing available such special ef- 
fects as skewing, rotating, and 
inverting bitmapped images. 
But there is a hitch: Restricted to 
72 dpi, images develop serious 
jagged edges and other distor- 
tions when you manipulate 
them using these special effects. 
Springboard Publisher also 
lacks the ability to make graph- 
ics backgrounds transparent, a 
feature that would belp create a 
tighter fit between words and 
images across overlapping text 
and graphics frames. 
Springboard Publisher 
would be a stronger program if 
it took better advantage of the 
Windows environment by sup- 
porting high-quality laser fonts 
and importing high-resolution 
TIFF files or vector-based 
graphics. Until then, it may be 
of most interest to beginners 
who want to get a taste of desk- 


top publishing before panging 
into PageMaker. 


PE FACT FILE 


(MMAATING 


Springboard Publisher 
Springboard Software Inc., 
7808 Creekndge Circle, 
Minneapolis, MN 55435; (800) 
445-4780. 
List Price: $129.95, including 
a runtime version of Microsoft 
Windows. 
Requires: 640K RAM, hard 
disk, mouse, Microsoft 
Windows, DOS 2.0 or later. 
Storage requirements: 1MB fi 
Windows 1s installed 
separately, 3MB with the 
tuntime version of Windows. 
in Short: A low-end OTP 
program that has the potentiat 
to be a great tool for beginners. 
but is limited by printing at a 
maximum output resolution of 
72 dots per inch, accepting only 
images, and 
supplying only screen fonts. 
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Quicken is easy 
because it looks like 
your paper check- 
book There's nothing 
new tolearn. 


Quicken gives you 
these reports in seconds: 
* Budget vs. Actual 
* Taxable Income Deductions 
* Income and Expense (P&L) 
* Rental Property Job Costs 
* Accounts Payable 
* Cash Flow Cash Needs 
* Payroll Taxes. 


Vos tes toe 
Seeber ag 


Quicken automati- 
cally updates your 
check register, 
recaiculates bal- 
ances, and prints 
your checks. 


TT pettay Unlasens 22-752-23 
Quicken prints 
checks even on 
laser printers. Pre- 
approved by all 
financial institu- 
tions, Quicken 
checks are easily 
ordered through the 
form is the package. 


Quicken eliminates 
work It instantly 
writes recurring 
checks without 
typing. 


we = 


ceca, 


Financial Hassles. 
ickert, $4995 


The World's #1 Selling 
Financial Software 
Here's why Quicken is the world’s most popular: 





uicken is the absolute fastest, easiest 

way to do your personal or small busi- 

ness finances. It saves you hours of 
time while perfectly organizing your 


‘Try Quicken FREE for 30 Days 
Order Quicken from the coupon below, or 
through our toll-free 800 number. If you're not 
completely satisfied with Quicken for any 





finances. With Quicken, you'll always know rr reason, simply return it for a full, no-questions- 
exactly how much money you have and where é 2 asked refund. 
ireeoing: . =F New! Now Available in DeskMate™ 
Forget Financial Hassle 3 Quicken’s new DeskMate version offers mouse- 
o 





Quicken is so automatic, it does your financial 
work for you. It actually learns your regular 
bills. Just confirm the payment amounts on your 
auto loan, utilities, and other bills. Quicken does 
14 bookkeeping steps and hands you the 
printed checks already addressed for mailing. 
All you do is sign them and seal the envelopes. 


driven ‘point and click’ ease. This version has 
exactly the same features as regular Quicken, 
but in the graphic DeskMate interface. 


Best of 1988 
AWARD 
Quicken is about as good as software gets: 
powerful, affordable, and easy to use. 
Bill Howard, Executive Editor 
PC Magazine, December 27, 1988 








Plus, install Quicken on your hard disk and the 
pop-up Billminder™ appears on your screen to 
remind you when you have bills to pay—even 
if you forget! 

Finish Financial Work in Seconds 
Instead of dreading tax time, use Quicken to 
print itemized lists supporting each tax deduc- 
tion. Or, let Quicken deliver other detailed 
reports such as income and expenses by cate- 
gory, P&Ls, and budget vs. actual comparisons. 
Quicken provides complete reports on screen 
or on paper almost instantaneously. Quicken 
will finish in seconds the same work that used 
to take you hours. 

No Accounting Mumbo Jumbo 
Quicken is as easy as the pen and paper you 
use now. You'll see the familiar checkbook and 
check register right on your screen. The only 
thing that changes is how fast you finish your 
financial chores. This is bookkeeping that's 
totally hassle-free. 


For Personal and Business Use 
No other financial software provides more 
flexibility to handle the wide range of personal 
or business needs. Quicken is for service and 
manufacturing businesses, doctors, consul- 
tants, designers, retailers, as well as for house- 
holds. Quicken is ideal for anyone who wants 


relief from bookkeeping hassles. 
Specifications: 
Software : Exports data in ASCII format. Also exports in 


Compatibility—Regular 
and compatibles with 256K RAM and DOS 2.0 or highex All printers. 
All monitors. 
Hardware Compatibility—-DeskMate Version: Tandy 1000 SL with 
384K RAM or IBM PC, AT, PS/2, and compatible computers with 512K 
RAM and DOS 2.0 or higher All printers, All monitors (monochrome 
monutors require a Hercules or compatible graphics card). Also available 


Other: Uniimited FREE technical support. Not copy-protected. Checks. 
are preapproved by ail financial institutions in the U.S. and Canada. 
Sample checks and order form are enclosed in Quicken package. 


7 Quicken a) 


Fe guarantee. 
If 'm not completely satisfied, t may return it within 


| 30 days for a full refund. Quicken, $49.95 plus $3.00 ship- 


ping and handling. California residents add sales tax. 


Call 800-624-8742 | 


(in California, call 800-468-8481), 
or send this coupon with your check or credit card 
number to Intuit. 


Name 
Address 
| SS 
Zip ________ Phone. 
(ee C Regular IBM version O DeskMate version 
O Transfer Utility to Lotus (optional, $19.95) 
O5w’ disk O3W" disk 


OVisa O MasterCard O Am 
Card Number. 


Expiration Date 


l“nturt seu: 
Palo Alto, California 94301 


| 
| 
- | 
| 
eee eee ! 
| 
| 
il 
alae 


First Looks 


Laser 
Manager: 
Smart 
Printing for 
Dumb 
Applications 


HANDS ON 
by Edward Mendeison 


You brought that shiny new la- 
ser printer back to the office and 
found that your dusty old appli- 
cations don’t know how to use 
it. Laserpoint’s $99.95 Laser 
Manager won't make old appli- 
cations any younger, but its 
printer-control menu and built- 
in fonts give your applications a 
chance to print better-looking 
spreadsheets and reports than 
they ever could before. 

Laser Manager earns its 
keep when used with pre-laser- 
era versions of dBASE, Lotus 
1-2-3, and similar programs. 
Newer applications won't need 
it. When you run Laser Manag- 
er, it configures the printer to 
use the page size and font that 
you specify and downloads any 
soft fonts that you will need 
when printing. Unlike other 
printer managers, it doesn’t in- 
stall itself as a pop-up program, 
so you have to decide on the for- 
mats and fonts you want before 
entering your applications. 

The program comes with 
well-designed Prestige and 
Times Roman fonts, including 
fixed-width versions of Times 
Roman that you can use for 
printing columnar data in 
spreadsheets. The fonts use a 
special character set that lets 
you construct simple graphics 
using the ordinary keyboard. 
When you type square brackets 
or curly braces, you get the box 
corners; other little-used keys 
produce lines and bullets. Op- 
tional disks with proportional 
and fixed-width versions of 
Helvetica and Optima cost 
$59.95 each. Any of these fonts 
and graphics can be used for 
printing envelopes and labels 
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from the program’s address 
database. 

Laser Manager makes you 
jump through a lot of confusing 
menus to set it up and makes 
you walk through a shorter se- 
ries of menus every time you 
use it. If you want good-looking 
output from old applications, 
this program can do the job. But 
you'll have a much easier time if 
you update your applications 


PAGE FORMAT HEQUESTED 


| Page Orientation 
Mo. of Coples . 
| Paper Feed Source 


} Vert. Spacing (LinesvIn.) 
Paper Length Cinches} 
Margins: Top (Ines) 

Rotton (Lines) 

Coches) 4/10 

finches] 2719 


left 
Right 


Raxtaun Yext Length = 4b Lives IE 





and buy some standard ro 
fonts instead. 

List Price: Laser Manager, 
$99.95; additional font disks, 
$59.95 each. Requires: 512K 
RAM, hard disk, HP LaserJet 
Series Il or compatible printer, 
DOS 3.0 or later. Laserpoint 
Corp., 98 Main St., #239, 
Tiburon, CA 94920; (800) 835- 
2246, ext. 208; (415) 389-8940. 
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FONT SETS AURILABLE ———— 
‘SPREADSHEET 
Cartr ldges 


left fi 
Right Z 


PRESTIGE ELITE Pal 
MICROSOFT WORD 


PEEUETION 
10 Point Proportional 
Upright Medium 


Current 


Use This Pout? (14) 


Laser Manager lets you choose the page formats and 
fonts to be used by pre-LaserJet-era applications. 


The Boredom-free Approach 
To Formatting Disks 


HANDS ON 
by Edward Mendelson 


The most tedious sight you'll 
ever see on a computer screen is 
the head and track numbers of a 
disk being formatted. Sydex's 
$15 Con> Format takes some of 
the monotony out of computing 
by formatting disks while you 
get some work done. 

Con> Format loads into 
memory as a TSR, where it oc- 
cupies 11K of RAM. When you 
press a hotkey, a window pops 
up and asks you the capacity of 
the disk you want to format. 
Press Enter, and formatting oc- 
curs in the background. 

You can format disks on in- 
teral or extemal drives and in 
any standard DOS format. The 
choice of hotkeys includes com- 
binations arcane cnough to 
avoid conflicts with any other 
program. And you won’t notice 
any sluggishness in your fore- 


ground application while for- 
matting is taking place. 

Con>Format won’t pop up 
over graphics screens, although 
it will continue a format begun 
before you entered a graphics 
program. It won’t let programs 
write to a floppy disk until it’s 
finished formatting, but it nor- 
mally lets any other work con- 
tinue uninterrupted. When used 
in combination with some disk 
caches, it won’t let you enter or 
exit an application until it fin- 
ishes formatting, but that’s an 
error appropriately on the side 
of caution. a 
List Price: Con>Format, $15 
registration fee when 
downloaded from a BBS, PC 
MagNet, or CompuServe; $50 
for commercial use or site 
license. Requires: 11K RAM, 
DOS 2.0 or later. Sydex, 153 N. 
Murphy Ave., Sunnyvale, CA 
94086; (408) 739-4386. 
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New Storage 
Space for 
Hard Disks 


HANDS ON 
by Edward Mendelson 


Sundog Software’s $99.95 
Squish Plus utility lets you cor- 
don off part of your hard disk as 
storage space for compressed 
files. The cordoned-off area 
looks to you and DOS like an 
extra disk drive, but any file 
written to this imaginary disk 
drive is automatically com- 
pressed by Squish Plus. The 
program squeezes database files 
to as little as one-tenth their nor- 
mal size; text and spreadsheet 
files go down to from half to 
two-thirds of normal. When you 
call up the compressed file for 
use with an application or copy 
it to another disk, Squish Plus 
decompresses it on the fly. 

Squish Plus runs so quickly 
on AT or faster machines that 
you probably won’t notice the 
time lost in compressing or de- 
compressing files. You can lock 
the Squish Plus *‘disk’’ with a 
password, but in all other ways, 
the disk acts enough like a DOS 
disk that you can use any stan- 
dard set of DOS utilities to re- 
store accidentally deleted files. 

There’s always a price for 
this kind of convenience. 
Squish Plus gobbles up 37K of 
RAM and has quirks that can 
cause you to lose data. If you try 
to copy a file to a Squish Plus 
*‘drive’’ when it’s too large to 
fit, you get an error message fol- 
lowed by DOS’s familiar 
‘*Abort, Retry, Ignore, Fail?’’ 
You can only escape by choos- 
ing Abort or Fail, and the file 
won’t be copied, so you’ll know 
you should make room for it. 
But if you press Ignore before 
choosing Abort, part of the file 
will get copied, and you won't 
know what happened to the part 
that wasn’t copied. a 
List Price: Squish Plus, $99.95. 
Requlres: 37K RAM, hard disk, 
DOS 2.0 or later. Sundog 
Software Corp., 264 Court St., 
Brooklyn, NY 11231. 
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3X-LINK 16 
HIGH-FLYING 
COMMUNICATIONS 


Corhect up to 16 cermmiltets and printers 


3X-LINK16 


LAN ALTERNATIVE! 











eee 


without network nightmares. 


Power file transfer 

Imagine transferring files at 500,000 bps, without 
a network! Just plug a 3X-LINK16 cable into the pa- 
rallel port on up to 16 computers, up to 400 feet cable 
length (your printer stays connected). Then run our 
software. 


In just seconds, you'll be transferring files in full 
background mode! No need to interrupt your current 
program. And no need to interrupt your business as 
you install (and maintain) an expensive network. You 
can even transfer files automatically, using our auto- 
script feature. 


IX-LINKIG 
WORKSTATION AND 


IX+LINKIE 
LASER PRINTER SERVER 


WORKSTATION 


2X-LINK16. 
WORKSTATION 












DCLINKTS 
WORKSTATION 





IX-LINKI6 
WORKSTATION AND 
ODOT MATRIX PRINTER 


3X-LINK16 
Through parallel port 











Instant printer sharing 

And our optional 3X-Spool16 intelligent printer 
spooling software lets you share connected printers 
(up to 16), automatically managing paper sizes all 
without waiting. And without buying limited, expen- 
sive printer sharing boxes. 


Invisible E-Mail 


What's more, our built-in E-Mail feature lets you 
send messages in background mode,no extra E-Mail 
software required. 


The choice is yours : 

3X-LINK16 comes complete with 3 1/2" and 5 1/4” 
software diskettes, parallel connectors, and a 12 foot 
cable... all you need to connect two PCs for only 
$239. Additional stations can be added for $139 
each. 3X spool16, our printer sharing software op- 
tion, can be added for only $149. 

And you get our 30-day money back guarantee to 
insure your satisfaction. 

The only thing easier than choosing 3X-LINK16® 
is using it. 
For more information or to order 3X-LINK16® , 
contact your local dealer or call: 
800-327-9712, or FAX: (201) 592-0908, 

or in N.J.: (201) 592-6874 


TO PRINTER 









3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
Phone: (800) 327-9712 
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CONVERGENCE COMMUNICATION 








Precision High Performance 

All CPU computers offer super 
fast features at prices that have the 
competition grounded. 

Our 386 models include your 
choice of MFM or RLL 1:1 hard disk 
drive controller with caching, 16MB 
32 BIT memory on board and 
shadow bios/video RAM features, 
so they fly much faster than the rest. 

And they support virtually 
every popular operating system to 
give you top-gun power including, 
MS-DOS, PC-DOS, OS/2, PC-MOS, 
Xenix, PICK and many others. 

Custom Ordered 

Every order is filled according to 
your specifications. Add the options 
you need. VGA Deluxe, VGA, EGA 
color, or TTL monochrome monitors. 
Specify the disk drives of your 
choice—up to 2 gigabytes, and your 
system is ready to power up. 
Authorized Novell LAN Systems 


NNOVELL 


Since we're e're also 2 a Novell Gold- 
Authorized Dealer we can offer 
you an entire turnkey network 
package that will take off straight 
out of the box. 

And our staff will provide design 
planning and technical expertise 
to keep it flying. 

Choose from Arcnet, Token Ring 


All 286 and 386 systems come with the following standard features: 
HIGH DENSITY FLOPPY DRIVE 


*ZERO WAIT STATE MEMORY ACCESS 

¢1:1 INTERLEAVE FLOPPY/HARD DISK 
CONTROLLER WITH DISK CACHING 

*101-KEY TACTILE FEEDBACK KEYBOARD 
WITH LARGE RETURN KEY 


a 286/12 «$895 


Includes all Slandard Features, plus 
~, dil s INTEL 80286 12MHz CPU 
sues’ = °PHOENIX BIOS 
yee &S12K RAM (EXPANDABLE TO : 
4 : 4MB 0- WAIT STATE MEMORY 
ON BOARD, |6MB TOTAL SYSTEM MEMORY) 
*LIM EMS VERSION 4 OCOMPATIBILITY 
SELECTABLE CO-PROCESSOR SPEEDAT 6,8, 
10 OR 12 MHz 
*SPECIAL 10-YEAR-LIFE BATTERY 


rn 4 386/20 «i $1,895 


Test 
erformance/price winners. 


1 GAME PORT 
8 EXPANSION SLOTS COMPATIBLE WITH ALL 

ADD-ON CARDS *SYSTEM BOARD MADE IN USA 
*YOUR CHOICE OF EITHER 1 2MB OR 1 44MB *KEYBOARD SELECTABLE SYSTEM SPEED 


286/20 ss $1,195 


Includes all Slandard Fealures, plus: 


rd 
7 


ON BOARD. 16MB TOTALSYSTEM MEMORY] 
*UP TO 384K BIOS SHADOW RAM 
*LIM EMS VERSION 4 0 DRIVER INCLUDED 
SELECTABLE CO-PROCESSOR SPEED 

AT 6,8, 1OOR 12 MHZ 










the CPU 


or Ethernet. We can even gateway our 
PCs to your IBM mainframe. 


Call now for‘a free estimate. 
Made in the U.S.A. 
All our computers are fully as- 


sembled, burned-in and tested be- 
fore they leave our California factory. 

And since we design and 
manufacture the main system 
board domestically, we can offer 
a warranty that’s longer than 
any other company—a full 18 
months on the system board 
along with an optional one year 
on-site service contract 
covering the entire system. 

Unlimited Free Support 

If you need assistance, our 
trained technical staff is on duty to 
assist you. 

And our sales technicians can 
help you plan your system and pre- 
pare a quick quotation by mail, fax 
or phone. 

Factory-Direct To You 

We can offer better features at 
the best performance/price pack- 
age because we sell factory-direct, 
so there’s no middleman. You get 
the quality and features you want, 
and savings, too, because there's 
no reseller markup. 

30 Day Money Back Guarantee 

Our systems are installed and 
running at thousands of satisfied 








customer sites : 
across America. We guarantee you'll 

be satisfied, too. If for any reason 

within 30 days you're not, simply | 
return the system fora fullrefundof 
your purchase price. Call toll-free 

and order now. We'll take you up 

above the rest. 


(800)824-2936 


(In California 1(800)662-6111 
FAX ORDERS: 1(818)960-292 


Computer 
Products 
United 


Customer's Choice Since 1984 
12803 Schabarum Ave,, Irwindale, CA 91706 
Inquiries: (818)338-S9S9/Technical support: (8 18)8 14-2367 
Sales Mon-Fri 7a.m. to 6p.m/Sat 10am. to 3p.m.PSTF 


© 1989 Compuler Products Uniled. Allnghts reserved Pricing and system 
conianalone aie subiecl lochange pdt notice 








WITH TURBO INDICATOR NEW! SPECIAL | 
*EXCLUSIVE SAFETY | S SEC DELAY HARD- L— INTRODUCTION | 
WARE RESET IDEALLAN WORKSTATION 
©2 SERIAL PORTS, | PARALLEL PORT AND iso rae JcIRGn DRIVE BAYS BNWORES | : 
¢200W POWER SUPPLY pemmeee | AMHR TUREO 


Loa sat f= Features $695 


Bare *INTEL 16-B BIT 80C186CPU 
RUNNINGAT 12. SMHz 
*FULLY XT COMPATIBLE 


a 386SX anne $1,295 Coe ee 


Includes all Slandard Fealuses, plus 512K RAM (EXPANDABLE TO ao 
2MB ON BOARD a 


©18 MONTH MANUFACTURER WARRANTY ON 
SYSTEM BOARD/I YEAR ON PERIPHERALS 


*HARRIS 80286 20MHz CPU *INTEL 32-BIT 80386SX CPU 
*A WARD BIOS | *AWARD BIOS yo 


e51 2K RAM (EXPANDABLE TO ~ ¢SI2K RAM {EXPANDABLE TO 


8MB 0-WAIT STATE MEMORY 


Bi few 


REAL TIMECLOCK WITH 
BATTERY BACKUP 
FLOPPY CONTROLLER (SUPPORTS 
360K, 720K, 1.2MBOR | 44MB FD) 
© YOUR CHOICE OF EITHER ONE 
1 2MBOR | 44MB FLOPPY DRIVE 
*KEYBOARD SWITCHING CPU 


SPEED 
© SERIALAND 2 PARALLEL PORTS 


==. 8MBO WAITSTATE MEMORY 
ON BOARD. | 6MB TOTALSYSTEM MEMORY) 

*UP TO 384K BIOS SHADOW RAM 

©LIM EMS VERSION 4 0 DRIVER INCLUDED 

SUPPORTS INTEL 80387SX CO PROCESSOR 


Includes all Standard Features, pius. 


*INTEL 32-BIT 80386 20MHz CPU 
2" ¢|MB RAM (EXPANDABLE TO 
yawn’ 16MB32 BITMEMORY ON 
“="* BOARD) 
384K BIOS SHADOW RAM 
*LIM EMS VERSION 4 OSUPPORT 
*SUPPORTS 80387-20 OR WEITEK 3167 
CO-PROCESSOR 
*CACHE MEMORY OPTIONAL 


pay 386/25 =$2,295 30 Day Money Back _ “3 ACCESSIBLE HALF HEIGHT 
Includes all Standard Features, plus Guarantee © HIDDEN 314° DRIVE BAY 


B® INTEL. 32-BIT 80386 25MHz CPU 
yume"! MBRAM (EXPANDABLE TO 
yaa,’ LOMB 32-BIT MEMORY ON 

E% BOARD) 
#384K BIOS SHADOW RAM 
LIM EMS VERSION 4 0 SUPPORT 
*SUPPORTS 80387 -2S OR WEITEK 3167 
CO-PROCESSOR 
CACHE MEMORY OPTIONAL 


VISA, MC, personal and cashier's checks and 
POs welcome 
“The CPU 386/20 performed ||" K 


flawlessly ...a good choice ; 
at the right price.” Nov 88 


ety] “CPU 386/25. Its perfor- 
a WEEK mance is top notch" Feb89 
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*EXCLUSIVE SAFETY |. SSEC 
DELAY HARDWARE RESET 

*TTLAMBER MONOCHROME 
MONITOR 

*MONOCHROME GRAPHICS CARD 

SYSTEM BOARD MADE IN USA 

¢18 MONTH MANUFACTURER 
WARRANTY ON SYSTEM BOARD 
/ YEAR ON PERIPHERALS 

©16MHz OPTIONAL 


First Looks 


Alpha Four 
Combines 
Relational 
Power and 
Flat-File 
Simplicity 





Alpha Software Corp. has taken 
its expertise at building casy-to- 
use flat-file database programs 
and applied it to the task of cre- 
ating a nonprogrammable rela- 
tional DBMS that reads and 


writes dBASE Ill Plus files. The - 


result is Alpha Four, a $549 
program that is a big step up 
from flat-file managers, but that 
also makes it incredibly easy to 
tap its multiple-file capabilities. 

Alpha Four is entirely menu 
driven, offering you choices 
that are easily understood and 
well organized. Default settings 
are adequate for handling sim- 
ple database tasks and can be 
changed to execute those that 
are more complex. You can al- 
most always pop up a window 
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ALPHA FOUR 


Although Alpha Four performed considerably 
stower than dBASE [Von the Import test. in 
which Alpha Four took two steps to import 


and index the data, the program held 
its own on the other two timings. 
Overall. Alpha Four’s acceptable 
but unspectacular response is 
In keeping with tts 

successful emphasis on 
providing ease of use and 198 


BENCHMARK TESTS: 


Relative Timas. 
{OBASE tV = 100) 





access to powerful 60 

leatures without requiring 40 

programming. ae 

= 
se on or, 
Performance Times BF og? 2, 2 
(Times given in seconds) 2 “Ss c. 
Search Delata and index Import 

Alpha Four 9.00 77400 6,100.00 
"dBASE IV 410.00 619.00 4,637.00 


* This product was not reviewed. but we are reporting its test results for comparison. 


The Search test measures the time it 
takes fo locate the first record that 
satisfies two criteria (make = Fendhi and 
model = coupe) 


The Defete and Index {four-column 
‘Yersion) test measures the time required 
fo remove tour columns (Units, SeliPnce, 
BuyPrice. and TranDate} trom a Product 
lable created for this task, and then to 
reindex the file it necessary 


tables, but it really shines when 
it comes to handling a batch of 
related tables. The only draw- 
back to using Alpha Four as a 
flat-file manager is that, like 


SALPHAASDEPT ORF 


DEF TMU 
EFT 
irst 


PSbetach Link [ijndd Link 





Buitch vindous PyBSeve 


Alpha Four SETS are combinations of data tables. Each 
record In HIG3 relates to a record In the DEPT table. 


that lists current choices, and 
context-sensitive help is but a 
keystroke away. 

The program performs ad- 
mirably as a manager of single 


dBASE IH Plus, it limits you to 
only 128 fields per record, 
which you can easily overrun. 
The program does offer multi- 
ple custom data-entry and edit 


The Import tesi measures how quickly 
the database can import an ASC file 
fot exther fixed field length or comma- 
delimited tormat) with an index on the 
tirst teld. We include the indexing 
parton of the test to avoid penalizing 
programs that automatealty index the 
first teld dunng the data conversion 
Some programs require a two-step 
process tor this test an imporl toltlowed 
by indexing. 


forms, as well as multiple indi- 
ces, which can be built on multi- 
ple fields. You can use existing 
.DBF files or, of course, create 
new data files. 

When you create a SET, you 
can work with a group of tables 
at one time. You create a defini- 
tion that shows how the tables 
are related, and then specify 
what the common field is 
among them. Not only will the 
program alert you if the new ta- 
ble isn’t indexed, it won't let 
you continue until you have cre- 
ated the requisite index. 

Once you've designed a 
SET, it’s easy to use the fields 
from all related tables in many 
ways. For example, you can 
create lookup fields that report 
on the contents of records in the 
related table, and you can select 
the related fields from pop-up 
lists. With dBASE HI Plus, you 
would have to write perhaps a 
page or two of @ SAY/GET 
statements and a bunch of SE- 
LECT and SET RELATION 
TO statements to achieve the 
same results. 

Alpha Four's report genera- 
tor has a number of impressive 


features, some of which might 
convince dBASE users to use the 
program just for these alone. In 
addition to a well-designed vi- 
sual layout of report sections, 
the program offers plenty of 
field formatting and calculating 
options. For example, you can 
set a field for preprocessing, 
causing a report to run through 
one or more preliminary passes 
to calculate totals and other 
summary figures, and then use 
those numbers in calculations in 
the report. This requires no pro- 
gramming, which really sets the 
program apart from much of its 
competition. 

Other noteworthy features 
include customizable menus, 
sophisticated data-entry and 
edit-mask functions, and a host 
of supported importable and ex- 
portable data file formats. A 
comprehensive reference man- 
ual and thorough printed tutorial 
accompany the program. 

Alpha Four isn’t without its 
limitations, however. For one, 
it cannot import data into an ex- 
isting table. You must bring it 
into a separate table created as 
part of the import process, then 
copy the records from one table 
to another. Then too, you can 
add color to data screens, but 
only to fields, not to prompts. 
Finally, some of the program’s 
processing operations are slow- 
er than those of dBASE III Plus. 

Even with these limitations, 
Alpha Four is a very attractive 
package, offering a lot more 
functionality than a flat-file 
manager and a lot more simplic- 


ity than a programmable rela- 


tional DBMS. a 
PE FACT FILE 
RAGAZING 
Alpha Four 


Alpha Software Corp., 1 North 
Ave., Burlington, MA 01803; 
(800) 451-1018, (617) 229- 
2924. 

List Price: $549 

Requires: 512K RAM, one 
floppy disk dnve and a hard 
disk, DOS 2.0 or later. 

In Short: A nonprogrammable 
relational database that makes 
it easy to link database files. 
The program uses standard 
OBASE Ill Plus DBF files and 
has strong reporting features. 
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accep! 

@ Due to copyright laws we 
cannot take back any software 
where the seal has been broken! 

@ 5 minimum shipping per item, 
tess on bulk orders 

t | shay aoring: $350 


@ Heavier items are charged 












New&Improved 


News of Announced Products and Upgrades 


GlobalView Monitors, 
Configures Remote 
Dial-Up Modems 


If, despite an inability to be in more than one 
place at a time, you need to supervise a vast 
network of dial-up modems, Universal Data 
Systems’ GlobalView can help relieve your 
burden by letting you remotely configure and 
monitor the modems from a centrally located 
AT compatible. 

GlobalView consists of Microsoft Win- 
dows-based software and an RS-422 inter- 
face card, which resides within an 80286- 
based PC controller. The card connects to a 
Universal Data Shelf equipment rack that 
holds up to 32 devices, and each controller 
will support up to 16 racks. One controller 
can supervise a maximum of 512 local or re- 
mote modems. 

Although remote-configuration capability 
is available only for certain UDS modems, 
you can remotely diagnose and monitor any 
rack-mount card, intemal or external modem 
that adheres to a communications standard 
(such as V.32 or V.22bis). 

The software allows you to manipulate 
system-configuration files, determine alarm 
criteria, control callback security, and gener- 
ate network activity reports that you can ex- 
port to a spreadsheet. In addition to testing re- 
mote modems, GlobalView gives a visual 
representation of each device on the network, 
graphically displaying status indicators and 
configuration. The program’s system map al- 
lows you to view network devices according 
to address, device type, active or inactive sta- 
tus, and unassigned positions. 

You can also annotate the status screens 
with data such as the modem’s phone num- 
ber, the relevant contact’s name and address, 
and the address of the remote location. 

List Price: GlobalView (software, one 
rack, one modem, and adapter) $6,000. 
Requires: 80286- or 80386-based 
system, 640K RAM, graphics adapter, 
DOS 3.0 or later. The package includes a 
runtime version of Microsoft Windows. 
Universal Data Systems, 5000 Bradford 
Dr., Huntsville, AL 35805; (206) 721- 
8000. 
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HOT PROSPECT 


ATARI ENTERS PC MARKET WITH 1-POUND HANDHELD 
SYSTEMS 
Atari’s first step into the world of PC-compatibles leaves a tiny footprint: 7.8 by 4.1 by 
1.2 inches, to be exact. The $399 Atari Portfolio features a 4.92-MHz 80C88 processor, 
a 63-key QWERTY keyboard, and a 40-column by 8-line screen. It runs on two AA bat- 
teries that can last from 4 to 6 weeks, depending upon intensity of use. 

Rather than magnetic storage, the 1-pound Portfolio uses RAM and ROM cards. 
Standard configurations come with 128K RAM (expandable to 640K) and 256K of 
ROM that contains the BIOS, a DOS 2.11-compatible operating system, and seven 
menu-driven software applications. Memory cards are available in 32K and 128K RAM 


denominations: ROM can be expanded up to 
4MB. 

Built-in applications include a rudimen- 
tary word processor, Lotus |-2-3- 
compatible spreadsheet, address book, and 
scheduler. Other applications will be avail- 
able on ROM cards. The 240- by 64-pixel 
LCD display uses overlapping windows for 
viewing 80-column screens. You can trans- 
fer data through the machine's serial or par- 
allel port. 

List Price: Atari Portfolio, $399. Atari 
Computer, 1196 Borregas Ave., P.O. 
Box 3427, Sunnyvale, CA 94088; 
(408) 745-2000. 
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Atari uses RAM 
and ROM cards to make the Portfolio 
a less weighty machine. 


Ricoh’s Copier, Scanner, Fax Keep 
Your Laptop Company 









Ricoh's MC50 

copier and !M-A scanner 
controller iet you contro! seanning 
through software or hardware. 


NEW 


When traveling on business, it’s rare that one 
leaves behind the desire for the amenities of 
modern office life, such as the photocopy ma- 
chine around the comer and the fax machine 
down the corridor. Ricoh's 3-pound MC50 
copier, |-pound IM-A 
scanner interface, and 
2-pound IM-F50 fax in- 
terface mean that you 
need never be without 
these conveniences. 
The $540 Ricoh 
MCS50 copier, which 
replicates 4- by 6-inch 
images at 200-dot-per- 
inch resolution on ther- 
mal paper, plain paper, 
CONTINUES ON PAGE 54 
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New & Improved 


RICOH MC50 


CONTINUES FROM PAGE 53 

or transparencies, represents the hub of Ri- 
coh’s Portable Digital Information System 
(PDIS). 

When connected to the $510 Ricoh IM-A 
scanner interface, the MCS5O becomes a scan- 
her with capabilities that include enlarging. 
reducing, reversing, and dithering images. 
You can reduce a picture 10 50, 70, or 80 per- 
cent of its original size or enlarge it by 120, 
140, 160, or 200 percent. The IM-A dithers 
with up to 16 gray shades. 

If hooked up to the RS-232 port of a PC, 
the IM-A’s software lets you display scanned 
images and save them to disk in file formats 
such as TIFF and GEM. To send or receive a 
fax you can plug the $540 Ricoh IM-F50 
transceiver into the MCSO: the transceiver is 
Group III compatible and transfers data at 
4,800 bits per second through an RJ-I1 jack. 
An 8'/- by | 1-inch document is aulomalically 
reduced to 4 by 6 inches upon receipt: the re- 
verse occurs when sending a 4- by 6-inch fax. 


All the PDIS devices operate on rechar- 
geable nickel cadmium batteries or 120-volt 
AC power, 

List Price: Ricoh MC50, $540; Ricoh IM- 
A, $510; Ricoh IM-F50, $540. Cables 
Included. Ricoh Consumer Products 
Group, 155 Passaic Ave., Fairfield, NJ 


7006; (201) 882-6464. 
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SentinelShell Guards 
Against Software Piracy 


Now that most business software comes with- 
out copy protection, il has become increas- 
ingly difficult to prevent bootlegging within 
large organizations. To help preserve the 
sanctity of the copyright agreement as well as 
unauthorized use of software, the $75 Senti- 
nelShell from Rainbow Technologies allows 
you to build a copy-protected shell around 
any off-the-shelf application software. 

With the SentinelShell’s software, you 
create a shell that automatically checks your 





The Sentinel- 
Shell lets you copy- 
protect off-the-shelf software. 


parallel port for the package’s hardware key. 
Any subsequent copies made of the applica- 
lion will require the hardware key to run. The 
key feeds parallel port data through to what- 
ever peripheral you've attached to it. 

List Price: SentinelShell, $75. Requires: 
Parallel port. Rainbow Technologies Inc., 
18011-A Mitchell South, Irvine, CA 


92714; (714) 261-0228. 
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IMPROVED 


by Elisa Hirsch 

Micrografx Designer, Version 2.0—The new 
version of Microgrofx Designer rans under 
the OS/2 Presentation Manager. Micrografx 
Designer 2.0 now includes auiomatic color- 
gradient fills, auto-trace, bezier-curve editing, 
and a freehand drawing lool, Import and 
export filters for .PCX, .TIF, .CGM, and 
-DXF files have also been added. In addition, 
the new version has spot-color- and process-  [ 
color-separation capabilities. The upgrade 1o 
Designer 2.0 is free for Micrografx ETSS 
subscribers and anyone who purchased 
Micrografx Designer after February t, 1989. 
Other registered users can upgrade to Version 
2.0 for $99. New packages retail for $695. 
Micrografx Inc., Richardson, Tex.; (800) 272- 
3729. 


PC MagNet—PC Mogazine's interaciive on-line service. PC MagNet, has 
merged Iwo forums and added another. The Tips & Techniques forum and 
the Utilities forum were merged to create a single area 10 discuss all of the 
magazine's Productivity columns. You can reach the consolidated forum by 
entering either GO TIPS or GO UTILFORUM from any prompt. The new 
forum, After Hours, concentrates on leisure activities, ranging from games 
to opera, from science fiction 10 politics. See page & for information on 
joining PC MagNet. 


Microsoft Programmer’s Library, Version 1.1—The CD-ROM productivity 
tool now includes 72 books and manuals and more sample code. Version t.1 
comes with a three-user license and includes a three-user version of OPTI- 
NET®, which allows up lo three users to access a single disk. The upgrade 
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Micrografx Designer2.0 now pertorms color 
snd gray-scale gredient filis, 


is free to registered owners of Version 1.0, new 
packages retail for $395, Additional nodes cost $65 
each. Microsoft Corp., Redmond, Wash.; (206) 882-8080, 


PFS:First Publisher, Version 2.1—Software Pub- 
lishing Corp.'s PFS:First Publisher entry-level desktop 
publishing package now supports Bitstream fonts and 
WordPerfect 5.0, according to the company. PFS:First 
Publisher 2.1 also includes VGA support for SNAPSHOT, 
a screen-image-capturing program. Upgrades are available 
to registered Version 2.0 users for $15 and 10 Version 
1,0 users for $35, New packages of Version 2.1 retail 
for $129. Software Publishing Corp., Mountain View, 
Calif; (415) 962-£910. 


MultiMate Advantage 11—The Ashion-Tate Corp. 
has released a Printer Enhancement Pack (PEP) for 
use with MultiMote Advantage Il, The new package 
offers menu-driven printer and font selection as well as WYSIWYG page 
preview. lt also supports Hewlen-Packard and compalible laser printers. 
Ashion-Tate is offering a $65 upgrade price to users of previous versions for 
conversion to MultiMote Advantoge Hf, which includes PEP. New packages 
of PEP retail for $30. Ashton-Tate Corp., Torrance, Calif.; (203) 229-6300, 


Blaise Computing Updates Its Tools—Blaise Computing announces Turbo 
C Tools 2.0 and Power Tools Plus 5.0. Both programs now feature The 
Norton Guides Instont Access Program and an on-line database of reference 
information for their respective functions. Turbo C Tools 2.0 also provides 
enhanced mouse movement delection and multiple-line edit fields with 
configurable edil keys. The upgraded version of Power Tools Plus, designed 
to enhance Turbo Pascal 5.0, offers "pick"? windows and the ability to 

CONTINUES ON PAGE §6 


BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECTS 





Be Objective. 


Turbo Pascal,° the world-standard Pascal compiler, 
adds Object-Oriented Programming with our new 
version 5.5. We combined the simplicity of Apple’s 
Object Pascal language with the power and efficiency 
of C++ to create Turbo Pascal 5.5, the object-oriented 
programming language for the rest of us. 


It’s easy to extend yourself 


If you're already programming with Turbo Pascal, 
it’s easy to extend yourself from struc- 
tured programming to object-oriented 
programming. And, Turbo Pascal 5.5 is 
the only compiler that is 100% source- 
code compatible with 
your existing Turbo 
Pascal 4.0 and 5.0 
programs, 

Afast object lesson 


Object-oriented appli- 
cation programs more 
closely model the way 
you think. Objects con- 
tain both data and code. 


As in a spreadsheet cell, the value and the formula 
are together. Objects can inhentt properties from other 
objects. For example, a Porsche Carrera inherits most 


Turbo Pascal 5.5 Features 
@ New integrated environment 


@ Inheritance 

® Static & dynamic objects 

@ Constructors & 
Destructors 

@ Object constants 

= Compiles @ > 34,000 
lines/minute 


tutorial 
@ Hypertext Help with copy and 


paste 
w@ Enhanced smart linker & 
overlay manager 
@ Support for 8087/80287/80387 
@ Integrated source-level 
bugging 





Code: MA13 







ote 


Inheritance provides powerful modeling capabilities by allowing objects 
fo inherit attributes from other objects. 


Mad upgrade onders fo. Borland, P 0 Box 660001, Scotts Valley, CA 95066-0001 For anders outside the U S.. call (408) 438-S300 
Turbo Pascal, lurbe Debugger and lbxto Assembler are regestered trademarks of Gortand interrational. Copynght ©1969 Bortand international, inc. AN nytt reserved. BI 1324 
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attributes from the base model 911, but it also sports 
a whale tail. 

Turbo Pascal 5.5’s object-oriented extensions 
give you code that’s easier to change, extend, and 
support. 

Turbo Pascal 5.5 Professional with 
Turbo Debugger® and Turbo Assembler® 


The award-winning Turbo Debugger now includes an 
object inspector and hierarchy browser. 
And Turbo Debugger can debug any 
size program. 
Upgrade objectively 

Pascal owners: 


Upgrading from Turbo 
Pascal 5.0 to 5.5 is only 


$34.95 plus $5 shipping 
and handling ($75 plus 
shipping and handling 
for owners of Turbo 
Pascal 4.0 or earlier). 
And upgrading from 
Turbo Pascal 5.0 and 
earlier to Turbo Pascal 5.5 Professional is only 


$99.95 plus $10 shipping and handling. To order, 


CALL (800) 331-0877. : 
‘ TURBO 
TURBO L 
re B PASCA 


BORtLAN D 





Best Cache 
For 
Little Cash 


Even if your computer has a 
memory cache, disk caching 
can double or triple your 
system performance for only 
$79.95. Read what the editors 
of PC Magazine say about 
Multisoft's products in the 
February 14, 1989 issue. 


| ¢ Super PC-Kwik 


. Speed is the only reason to use a 
disk cache, but speed isn’t the only 
criterion to use in choosing one. 
The best cache program is the one 
that speeds up disk activity while 
occupying the least DOS memory 
and adapting to the special require- 
ments of your work and your 
computer. 

Super PC-Kwik is the fastest 
cache program available, and it’s 
also the one with the most useful 
and sensible options. You can 

* squeeze it down to as little as 9K of 
RAM and still maintain a half- 
megabyte cache in expanded mem- 
ory. You can also benefit from its 
speed and intelligence if you keep 
the cache in conventional or 
extended memory. 

When you combine it with the 
RAMaisk, print spooler, and other 
programs in Multisoft's PC-Kwik 
Power Pak, Super PC-Kwik makes 
better use of your memory than any 


New & Improved 


Mouse Integrates 
Numeric Keypad, 
Programmable Keys 


Many people feel that because they input data 
via the keyboard, a mouse hinders rather than 
enhances their productivity. The Power- 
Mouse 100, from ProHance Technologies, 
lets users have the best of both worlds: it inte- 
grates a two-button mouse with 40 program- 
mable keys, keys preprogrammed with wide- 
ly used spreadsheet functions, and a numeric 
keypad. 

You define the attributes of the $195 
PowerMouse 100's keys within a key-defini- 
tion table—you can have an unlimited num- 
ber of definition tables. The PowerMouse 100 
comes with preprogrammed functions for Lo- 
tus 1-2-3 and other spreadsheet packages. 
Predefined functions include programming 
statements, TSR hotkeys, and macros (such 
as copying, erasing, and range formatting). 

The mouse works with applications that 
do not have existing mouse support as well as 
those that support two-button mice, accord- 
ing to the company. It comes with drivers and 
software to configure it for use with software 
such as word processors, databases, and 
desktop publishing programs. Featuring 
BIOS-compatible Microsoft Mouse emula- 
tion, the PowerMouse uses opto-mechanical 





The PowerMouse 100 lets you perform 
common spreadsheet tasks such as 
copying ranges and summing cells, 
without forcing you to constantly jump 
from the mouse to the keyboard. 


technology and interfaces with your RS-232 
port (the package includes a 9- to 25-pin 
adapter) at a user-selectable speed of between 
1,200 and 38,400 bits per second. 

List Price: PowerMouse 100, $195. 
Requires: 20K RAM, DOS 2.0 or later, 
graphics adapter, serial port. ProHance 
Technologies Inc., 1558 Siesta Dr., Los 
Altos, CA 94022; (415) 967-5679, (800) 
945-9111, ext. 18. 
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generate context-sensitive help screens. Turbo C Tools 
2.0 and Power Tools Plus 5.0 retail for $149 each. 
Blaise Computing Inc., Berkeley, Calif.; (415) 540- 


5441, 


Streets on a Disk, Version 3.0--The Streets on a Disk 
package now includes an AutoPlace command, which 


VED 


will read a list of addresses and automatically position 
them on a map. The new version supports detailed 
maps with up to % million street segments and includes 
up to 16 different types of streets. Travel routes can be 
mapped with an AuloRoute command that subtotals 
travel stops. Version 3,0 now has a Masterfile series, 
which features large, detailed maps for major areas. 
Version 2.0 users can upgrade the main package by 
sending their original disks #1 and #2 and $35 to the 
vendor. Spoil maps can be upgraded for $5. New base 
packages retail for $150, New spol maps packages 
range from $20 to $640. Klynas Engineering, Simi 
Valley, Calif.; (805) 583-1029, 


other cache you can buy. 





Order Super PC-Kwik today and see 
what the industry's best disk cache 
can do for you, or get the most for 
your money with our5-in-1 Power Pak. 


Super PC-Kwik $7995 
Power Pak $12995 


30-day money-back guarantee 


Vd Multisoft Corporation 


15100 SW Koll Pkwy. Suite L 
Beaverton, OR 97006 
503-644-5644 


800-283-6858 
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A sample Streets on a Disk map of 
Marina dal Ray, California. 





EEGH PC MAGAZINE JUNE 27, 1989 





INTRODUCING BORLAND’S REFLEX 2.0: 


Get the picture. 


With Reflex® 2.0, when you look, you see. And you And there’s more do’s and don'ts. Reflex does 
understand what your data really means. graphs, they don’t. Reflex does interactive cross- 

You see trends, cycles, and relationships that _ tabs to instantly summarize your data; multiple 
are usually missed in ordinary databases, which forms; instant WYSIWYG reports. They don’t. 
are nothing more than a numbness of numbers. 






Reflex 2.0 shows what your data really | Sethi 

means—with pictures. With graphs. With multiple =. || === 

“views” that let you look at, analyze, and compare — | 

from a variety of viewpoints and perspectives. ee ty oa 

One window at a time or several different sales by Office 

windows simultaneously. a vr i ; 
6. fa 
t DCAST™ oats F820 ¥S 
7 a : . “ee, 


Make reports, form letters, graphs, and labels quickly and easily. 
See it, do it 

Reflex 2.0 lets you act fast on what you see. 

Features and functions like the Report Writer, 

Graph Print, Mail Merge, Crosstabs, Mailing 

Label Printer, and more. Output is crisp, clear, 


and highly professional. 
Reflex lets you look at up to five different views at once. Reflex 2.0 is only $249.95 
Hot-linked windows Reflex 2.0 at $249.95 is a true value. If you deal 


with any kind of lists or data, and you want to see 


Each Reflex 2.0 window is hot-linked, so changes in what it all means, you need Reflex 2.0. 


one view are automatically reflected in others. Your 


1 : To order a Trial a 
data is always accurate, up-to-date, and in sync Version ($9.95) or to 
al REFL 
with itself. upgrade from previous [ 4 : 


There’s more than one way to look at it versions ($75.00), call 
Most databases give you only one way toenteror 1-800-426-7526. 
look at data. Reflex 2.0 offers many more. Reflex: 
And while most databases decide in advance Database Management, 





that you only need one form to perform all of your scented ce 
tasks, Reflex 2.0 lets you have as many forms as 
you need, With Reflex 2.0, you do it your way. & 0 R L A N D 


Code. MRO1 You may mail Upgrade or Trial Versvon orders to Boriand's Reflex Offer, Trton Fullifiment Center, 1159 Thton Onve, Pegs BR atta pe anaes niet ara leg ol Canada 
may place orders by calling (800) 227-6900 Reflex 's a registered trademark of Bortand intermabonal, Inc. Copynghl ©1989 Bortand Internatonal. Inc AN nght reserved Bt 1319 
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New & Improved 


LCD Panel 
Projects Text at 
720 by 400, 16 
Shades of Color 


To launch its new Proxima line of products, 
Computer Accessories Corp. offers pre- 
senters the Proxima Data Display Multi- 
Mode, a $2,199 VGA-compatible projection 
panel that takes advantage of the VGA's 720 
by 400 high-resolution text mode. 

To simulate 16 shades of color from the 
liquid crystals, the autosynchronizing panel 
converts the analog signals to digital, then 
uses the company's proprietary OptiView 
system to map the colors into patterns of vary- 
ing intensity. You can change the brightness 
and distribution of colors, as well as run your 





The COLOR + and — buttons on the 
Proxima Data Display MultiMode allow 
you to control the intensity of the 
panei’s simulated colors. 


presentation, via the wireless remote control. 
The panel, which uses chip-on-glass LCD 
technology, comes equipped with the cables 
necessary to operate with VGA-compatible 
systems and the Macintosh 11: optional adapt- 
ers and cables for EGA and CGA graphics 
cards, as well as AT&T, Olivetti, Macintosh 
SE, Plus, and 512K computers are also avail- 
able. Computer Accessories bundles its panel 
with Brightbill-Roberts’s PC Partner presen- 
tation software. 
List Price: Proxima Data Display 
MultiMode, $2,199; carrying case, 
$79.95; EGA/CGA adapters, $79.95. 
Computer Accessories Corp., 6610 
Nancy Ridge Dr., San Diego, CA 92121; 


(619) 457-5500. 
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tory 
REFUND 


FACTORY-TRAINED 
TECHNICIANS 
are on hand 
to answer your 
questions 


SS Seagate 


ALL DRIVES include AT mounting hardware and 
"Disk Manager" formatting/partitioning software!! 








40Mb Seagate ST251-1 half height 28ms $399 

71Mb MiniScribe M3085 halfheight 18ms $579 
High Capacity Drives 

160Mb MiniScribe M3180E halfheight l6ms $1375 

340Mb MiniScribe M9380E fullheight 1l6ms $1995 


High Capacity drives include an ESDI "1 to 1” 
high performance Hard/Floppy Controller! 


‘ims 
1-800-234-DISK 


Government, School and Fortune 5000 
Purchase Orders welcome! 


HARD DRIVES} 
International 
Aq IDN Company 






1912 W, Fosrth Si, Yop 
Tempe, AZ 8528! - (602) 784-1038 


VISA® oS ie 
PCMoess 
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Thought you couldnt afford 386 power 
and Micro Channel? 


Think again. 





Introducing the PS/2 Model 55 SX 
with Micro Channel. 


Now you can have 386™ performance 
at a 286 price: It’s the new IBM Personal 
System/2° Model 55 SX with Micro Channel." 
Built around a 16 MHz 386 SX™ chip, this 
PS/2" lets you benefit from 386 technology 
(and the software developed for it), even when 
you have a limited budget. 

The new PS/2 Model 55 SX gives you 
the kind of performance you need to whiz 
through sprawling spreadsheets and advanced 
applications. And the Model 55 SX has built-in 
VGA capability for state-of-the-art graphics. 
You also get DOS and OS/2™ capability. Top 
it all off with Micro Channel, and you’ ve got 
a system that’s faster today and ready for 
tomorrow. 

To find out how the new PS/2 Model 
55 5X with Micro Channel helps you afford 
the kind of performance you can't afford to be 
without, see your IBM Authorized Dealer or 
contact your IBM marketing representative. 
To find the dealer nearest you call 
1 800 IBM-2468, ext. 134. 





IGM, Personal Siystem/2 and PS/2 are registered irademarks, and 05/2 and Micro Channel are wademarks ol international Dusiness Machines Corporation. 385 and 386 SX are wademarks ol intel © IBM Corp. 1980 
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Why BuyA LibraryWhen A 
single Volume Has It All? 


ail 








You could spend close to a atk _ has an adaptable data compression 
thousand dollars buying all the Tou == feature for cutting backup time by 
software pictured above. 1 as much as 50 percent, and even 

Or, for a fraction of the price, tells you how long the backup will 
you could get all oftheir best take and the number of disks you'll 
features in one easy-to-use a need before you start. There are 

file unfragmentation and disk-caching 


utilities package: PC Tools” 
Deluxe. 

PC Tools Deluxe is the most 
complete and capable utilities product 


utilities for enhancing your system’s 
performance. And PC Tools’ desktop 
manager features a unique windowed 
environment, full mouse support, pull- 


available at any price. 
It includes data recovery utilities for down menus and context-sensitive help that 
recovering accidentally deleted files or repair- make learning and using the product a breeze. 


So before you invest in an entire library, 


ing corrupted disks. Its resident DOS shell 
check out PC Tools Deluxe. With more than a 


allows you to view multiple directories simul- 


taneously and copy or move files with just a half million copies in use, it's on everybody's 
click of a mouse. The hard ee best sellers list. 
disk backup program is fast, nivAaL FOE SOMWANe we 

A VIDEO TECHNOLOGY COMPANY “ 503-690-8090 


PC Tools is a trademark of Central Point Software. All other product names are trademarks of their manufacturers. 








by 
Gus Venditto 


A look at the trends shaping the personal computer 


Battle Shaping Up for 
Recreational On-line Services 


Just as Prodigy starts to reach 
critical mass in its experiment 
to change the way Americans 
use computers, other big 
corporations are starting to 
vie for position in the on-line 
services market. 

In April, AT&T filed a 
motion with Federal District 


on-line networks to publish 
information. In the landmark 
1982 telecommunications 
divestiture decision that Greene 
wrote, AT&T was barred from 
electronic publishing for at 
least 7 years. At the time, 
Greene said he would consider 
lifting the ban after 7 years, a 


a chance to build their own 
networks. 

Several days later, Nynex, 
the Northeastem regional phone 
company that also owns a 
chain of retail] computer stores, 
announced it would operate 
an on-line service offering 
text from about 50 newspapers, 
including USA Today. 

Nynex is already publishing 
phone directories, both white 
and yellow pages, on CD- 


Pipeline 


divestiture, regional phone 
companies were banned from 
using on-line services to publish 
information. They can, however, 
act as the conduit for data 
derived from other sources. 

AT&T would like to do 
both: maintain the network 
and publish original information. 
And, before long, the Baby 
Bells will probably try to follow 
suit. 

In past years, many have 


Judge Harold Greene, 
requesting permission to use 


period that the judge felt would 


— PC Tools Deluxe 5.1 
Central Point Software 
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The Norton Utiiltles 
Advanced Edition 4.5 
Peter Norton Computing 
Lotus 1-2-3 2.01 
Lotus Developement Corp. 


- WordPertect 5.0 
| | WordPerfect Corp. 


READING THE CHART 


The Top Ten Sellers list ranks PC 

business programs according to their 

sales totals in the week ending Apni 15. 

The chart that appears to the jeft ot each 
program's name shows how the program's sales 
ranked each week for 5 weeks. The hash marks at 
the bottom of each chart represent each of those 5 
weeks, beginning with the week of March 13. Dramatic 

shifts in a particular program's ranking may be the result of 
seasonal factors or sales promotions conducted by individual 





give other potential publishers 


AN Sideways 3.2 


1 | Funk Software inc. 


ROM disks, but as part of the 
landmark 1982 AT&T 


been attracted to the potential 
of creating an on-line service. 
CONTINUED ON PAGE 64 


TOP TEN SELLERS—A 5-Week History 


Utilites dominated sales in recent weeks. The new version of PC Tools 
Deluxe has been the top seller since it was released; and that's an 
especially impressive performance in light of the large installed base that 

Is updating its current version, not buying a new copy in the stores. 
Atthe same time, arch-rival The Norton Utilities Advanced Edition 

is selling almost as well, without benefit of a recent upgrade. 
And Funk Software's Sideways continues its strength, in 
spite of the free copy of Always that Lotus 1s now supplying 
with each copy of Lotus 1-2-3. Aliways is an excellent 
product for laser printers, but Sideways is needed for 
printing worksheets on a dot matrix pnnter. 


Quicken 2.1 
Intuit 


3] Carbon Copy Plus 5.0 
Mendian Technology Inc. 


my Dac Easy Accounting 3.0 
ae Dac Software inc 





dBASE IV 1.0 
Ashton: Tate 


Paradox 3.0 
Borland Intemational inc. 


retailers. More than 12,000 individual locations contribute to the list. 


Sales information compiled by tngram Software Inc, and PC Connection inc. 
Rankings are based on net sales by unit; returns ara subtracted frorn gross sales 
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Pipeline 


The Knight-Ridder newspaper 
chain tried and failed. The 
Source built up a large user 
base but has recently cut back 
services, 

Only H. R. Block’s 
CompuServe, with more than 
500,000 users, has succeeded 
in building a broad-based 
information network. (PC 
Magazine runs its own on- 
line service, PC MagNet, from 
within CompuServe’s network.) 

Prodigy is now opening 
its wide-ranging system at 
the rate of one new city every 
month. New York went live 
in June, joining Los Angeles, 
San Francisco, Detroit, 
Philadelphia, Houston, Atlanta, 
and Washington, D.C. By the 
end of the year, the service 
will be available to more than 
40 percent of U.S. households. 
Prodigy estimates that there 
are about 9 million homes 
with compatible systems (PCs 
with Hercules or CGA-standard 
graphics). 

In its first year, Prodigy 
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ADESQview screen doesn't look that unique, but the multiwindowing 
technique that manages the display has been patented. 


seems to have learned quite a 
bit by watching CompuServe’s 
successful forums. When IBM 
and Sears began Prodigy last 
year, a variety of ‘‘ask the 
expert’ services were offered, 
featuring personalities like 
Jane Fonda and Bob Vila. 
These have been phased out 
in favor of forums similar to 
CompuServe’s where anyone 
can post a question and anyone 
can answer. 

Prodigy still maintains a 
strong family orientation and 
is avoiding CompuServe’s 


The trends in add-in boards change almost yearly, with 
few exceptions. There's never enough memory in any 
muchine, and the high prices of the last year have made 


that situation even worse. 


A recent PC MagNet poll shows that fax boards have 


Does your company plan to buy any 
add-in boards within the next 12 months? 
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business-oriented message. 
AT&T has yet to show its 
plans, but when it does, other 
players are sure to emerge. 


Quarterdeck Sends 
Shockwaves Through 
Software Community 
Arecent announcement from 
the U.S. Patent Office protecting 
Quarterdeck Office Systems’ 
DESQview caught software 
developers by surprise in April. 
The multitasking technique 
was protected with a patent 
entitled “An Improved Display 


System and Memory 
Architecture and Method for 
Displaying Images in Windows 
on a Video Display.’’ The 
immediate reaction from some 
quarters was that this would 
change the future of windowing 
software. 

A close reading of the patent, 
however, reveals that 
Quarterdeck’s method has little 
relationto the techniques that 
Microsoft and IBM are using. 
Quarterdeck employs a 
““pseudo-buffer”’ to keep each 
application separate and then 
compares the contents of each 
against the visible screen before 
changing the display. The 
method lets DESQview display 
several applications without 
intervention by the operating 
system. 

OS/2 and Unix, of course, 
give applications control over 
their own areas of the screen, 
without maintaining such 
buffers. So while Quarterdeck 
can be assured that no one 
will steal its method, it is not 
very likely that any major 
league software publishers 
will be paying royalties to 
the company. 


tisen in popularity to roughly the place that accelerator 
boards held several years ago. And. of course, the need 
for additional ports has dropped dramatically, since 
more manufacturers are building serial and parallel 
connections into more machines. 


Which type do you plan to buy? 


Memory 
Graphics 
Modem 
Fax | 
Network adapter 
Other 
Accelerator 
Mouse 


17% 
13% 
3% 
2% 
Ports || 2% 





* Backup for even the 
most advanced hard disk. 
The Maxell 

1/f data cartridge. 








The loneliest feeling on 
earth is the feeling that 
comes right after losing the 
data you've worked so hard 
on for so long. 


The solution? 


Maxell Advanced System 

14" Data Cartridges. 

They’re fully compatible with 

all standard and mini 4" 

data tape systems. 

Perfect for file-by-file 

backup or mirror-image 
streaming, creating archival 

tapes or off-loading data. 


And best of all, they 

bring you the peace of mind 
which can only come from 
seeing the Maxell name on 
your computer products. 


Talk to your Maxell 
distributor about backup for 
even the most sophisticated 
computer today. Before it 
slips your mind. 


maxell 


maxell 


THE GOLD STANDARD 


Maxell Corp. of America, 22-08 Route 208, Fair Lawn. NJ 07410 


Who Says FoxBASE+ 
is Better than dBASE? 





Fox Sottware 


Nt Be ie a Fa, 


The Best Just Got Better —Now Shipping New FoxBASE+ Version 2.10! 


Nicholas Petreley, InfoWorld Review Board: 

“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns 
an “excellent” in performance, with kudos for responding to 
user suggestions. For sheer productivity, there is no other 
choice.” /nfoWorld “Editor's Choice” for 1987 and 1983! 

PL. Olympia, Founder & President, National Dbase Users 
Group / Government Computer News: 

“FoxBASE+ is a supercharged dBASE, with all the features 
Ashton-Tate forgot. If you're into serious dBASE development 
and have not tried FoxBASE+, you are living in the dark ages 
and wasting your company’s money.” 

George F. Goley IV, Cont. Editor, Data Based Advisor: 
“The product is fast, very compatible, fast, easy to use, fast, 
relatively inexpensive, and very fast. In every test, FoxBASE+ 
outperformed the other products. And people who answer the 
phone at Fox know what they are talking about.” 

David Irwin, Former President/CEO, Data Based Advisor: 
“From the dBASE compatibility standpoint, FoxBASE+ ts flaw- 
less. From the speed standpoint, FoxBASE+ is unbelievable. 
From the “lazy factor” standpoint, FoxBASE+ Is perfect.” 
Glenn Hart, Contributing Editor, PC Magazine: 

“Initial tests of FoxBASE+ were simply stunning. In many 
ways, FoxBASE+ gives you the best of both worlds: all the ben- 
efits of interactive development and debugging, plus the speed 
and code protection of a compiler.” 





FoxBASE and FoxBASE + are trademarks of Fox Software 
dBASE and dBASE III PLUS are trademarks of Ashton-Tate. 
Macintosh is « trademark of Apple Computers, Inc. 


Adam Green, Contributing Editor, Data Based Advisor 
dBASE Author: 

“For the PC, FoxBASE+ has consistently set the performance 
standard for dBASE compatible languages. For the Macintosh, 
FoxBASE+ /Mac will set standards for Innovation and leader- 
ship in a new dBASE implementation.” 


Don Crabb, Contributing Editor, InfoWorld: 

“You can expect blazing speed on the Mac. FoxBASE+/Mac 
breezes past tests that have proven stumbling blocks for 
Macintosh databases in the past. FoxBASE+/Mac combines 
complete dBASE compatibility with a genuine Macintosh 
user interface.” 


This is what they said about Version 2.00 of FoxBASE+. 
Imagine what The Experts will say about New Version 

2.10 with these added features: Menn-Driven Interface, Pro- 
gram Documentor, Screen Painter and Template-Based 
Application Generator ... and Version 2.10 is even faster 
than 2.00! 


Join The Experts. Get your copy of the New FoxBASE+ Ver- 
slon 2.10 today! Now available at your nearest, quality soft- 
ware retailer, or directly from us by calling (419) 874-0162 
Ext. 760. 

Because, when lt comes to speed, compatibility and valne, 
nothing runs like the New FOX— Version 2.10! 


Fox Software {| 
Nothing Runs Like a Fox. 

Fox Software (419) 874-0162 Ext. 760. 

118 W. South Boundary FAX: (419) 874-8678 

Perrysburg, OH 43551 TELEX: 6503040827 FOX 





CIRCLE 112 ON READER SERVICE CARD 





Remember Zorro? The 
dashing hero/criminal 
ieft his distinctive 
mark everywhere. 

His computer 
equivaient sometimes 
goes by the 

rather unexciting 
name of Sam. 


Bill 


Machrone 


I met a criminal the other day. He was in my of- 
fice, demonstrating a new version of a popular 
software package. You might recognize his 
name; you'd definitely recognize the product. 
I'll protect the guilty, however, by not mention- 
ing either one here. For the sake of conversa- 
tion, we'll just call him Sam. 

The criminal in question travels a lot. He 
carries a laptop computer everywhere, and tele- 
communication is essential to running his busi- 
ness. Like most of us with the same needs, he 
finds getting at the phone line essential. And 
many hotels still have hard-wired phones. He 
has traveled with the usual gadgetry, including 
a short RJ-11 cable that ends in a pair of alliga- 
tor clips, and a screwdriver to take the phone 
apart, Like all of us, he has felt vaguely furtive 
as he’s taken phones apart across the country. 
Closer to home, fellow columnist Jim Seymour 
has been known to delicately carve away the in- 
sulation on the phone wires in Red Carpet 
Clubs across the country. That way, he can get 
his telecommunicating done during those inter- 
minable waits for delayed flights. I’ve seen and 
used the product of his handiwork. 

There’s a hierarchy and a guiding principle 
in criminal behavior. Taking the phone apart 
probably violates some law. Carving away the 
insulation is clearly a form of willful destruc- 
tion of property. But our star criminal Sam fig- 
ured that he might as well be hung for a sheep as 
alamb. He dispensed with the usual toolkit and 
re-equipped himself down at the local Radio 
Shack store. He bought the tool that cuts and 
strips phone wire and crimps RJ-11 connectors. 
Now when Sam encounters a phone system 
without RJ-11 connectors, he clips the line 6 or 
8 inches behind the phone. He crimps RJ-11 
male connectors to the two ends of the cables 
and plugs them into a double-female in-line 
connector to restore the connection. Then he 
can patch in conveniently during his stay with- 
out disemboweling the phone. When he leaves, 
his handiwork is there for all to see, Yes, the 
hotel actually gains a few dollars’ worth of 
parts, but you can imagine what hotel manage- 
ment would say if you asked permission to per- 
form the Sam conversion. 

Sam may be a criminal, but he knows what 
he’s doing. Most people have never looked 


closely enough at an RJ-11 cable to know that 
there’s a proper polarity. Sam gets it right. He 
also knows not to cut into the burgeoning num- 
bers of digital PBXs or the occasional RJ-45 ca- 
ble. The good news is that increasing numbers 
of hotels are providing data ports on their digital 
systems and upgrading older systems to RJ- 
11-based connectors. I’m sure there are good 
economic reasons for doing so, but I applaud 
the high-minded societal implications: good 
people like Sam won’t have to be criminals 
anymore. 


ON ANOTHER FRONT 

The nineties are nearly upon us, and Tandy 
Corporation president John Roach has intro- 
duced the concept of the JEAN machine to his 
staff. It stands for John’s Electronic Appliance 
of the Nineties. The idea is to build appliance- 
like hardware and software—stuff that doesn’t 
need a manual or an instruction book. Tandy in- 
siders, however, say it’s just a bit of Texas 





chauvinism: Roach’s wife’s name is Jean, and 
he’s talking about building products that are 
simple enough that she’ll really use them. 
Chauvinism aside, I think he’s onto something. 
A lot of people | know are too practical to be 
bothered mastering the technogadget complex- 
ity masquerading as wizardry in most ‘‘ad- 
vanced’ products. 

In the unending race to put more features 
into software packages, the industry has created 
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FORMTOOL. 
THE BEST SELLING 
FORMS PACKAGE 
IN THE WORLD. 


CREATE, EDIT, MANAGE, STORE AND PRINT 
CUSTOM FORMS ON ANY PC AND PRINTER. Forntoot nas netped more 


people create more forms than any other package in the world. Its effortless line and 
grid drawing features, along with its fast, easy access to large letters, variable type 
styles, special symbols and characters and more, allow you to take a form from con- 
cept to final product in minutes—not bours! And without graphics cards or the 
need for a color monitor. 

You'll quickly lay out the form (for any size page), draw the lines and boxes using 
just a few keystrokes, then add headlines, captions and notes, store it for future use, 
or print it out and put it right to work. You can even create a database of your forms, 
and locate any one of them instantly. 

FormiTool will also merge information into your forms from dBASE, Lotus 1-2-3, or 
any ASCIi file for fast fill-in—all with menu driven ease. 

And FormTool is fud/y compatible with virtually all printers. In fact, our printer 
support is unsurpassed—over 200 dot-matrix, letter quality and thermal printers— 
plus dozens of lasers. 


EASY, FAST INFORMATION GATHERING With FormTool, you'll be putting 


the finishing touches on your first form in a matter of minutes. Forms for business 
like invoices, purchase orders, calendars, service reports, time charts and sales 
tracking sheets. Or, create forms for your personal use, like videotape library sheets, 


pool chemicals records, investment forms and more. ms STH JUST $95 


INCLUDES FREE! Fornilool's ‘Greatest Hits!—Volume One," an assortment of ready-to-use 
forms on diskette, plus The Fornifool Business Forms Collection, over 60 forms designed specifically 
for business. You'll also get '“Ten Steps To Designing And Producing Efficient, Productive Forms,” by 


forms authority Michael J. McCoy. W sconpativasnecan 
Lleve) Boreas 


BLOC Publishing Corp. 800 Southwest 37th Avenue, Sulte 765, Coral Gables Florida 33134. Visa and 
MasterCard accepted Add 84 50 for insernational orders add $10 00 FL residents add 6% sales 
tax. Copyright 1989, BLOC Publishing. 























Bill Machrone 





a class of products that are nearly impene- 
trable. Word processors include many 
mostly unnecessary graphics features. 
Spreadsheets masquerade as databases. 
Databases include spreadsheetlike fea- 
tures. You’d think we'd have this issue re- 
solved by now. Can a product that’s fea- 
ture-rich be easy to use? Can a product 
that’s easy to use develop the kind of stay- 
ing power necessary for big success? 

All products have a learning curve, but 
some have a learning cliff. Virtually any 
product that has a programming language 
or macro facility also has a learning cliff. 
First you learn the see-Spot-run mode, 
then you gird yourself for battle as you 
learn the advanced features. Some prod- 
ucts, such as PageMaker, have the com- 
plexity without a new mode, It’s in the 
same menus, but it’s a cliff nonetheless. 


NO CREDIT 

Then you have products such as PFS-First 
Choice, Quicken, and Hot Line. Every 
feature is there on the surface for all to see. 
These products get the job done for mil- 
lions of people every day. But magazines 
don’t say much about them. 

A cynic might even say that there are 
two classes of product: the kind people use 
and the kind magazines write about. That 
isn’t really true, but it suggests a bimodal 
distribution. High-end products have to be 
powerful enough to generate aftermarkets 
in training, add-ons, and third-party sup- 
port. A high-end product actually requires 
the learning cliff to be successful. It needs 
a programming or macro language, or 
hooks for add-on software. And naturally 
that gives us something to talk about. 

On the other end of the scale are the 
products that are so simple they don’t re- 
quire a manual—or you only read the man- 
ual once. They’re ideal for people who just 
want to get a job done, or who use a PC in- 
frequently enough that they don’t want to 
releam a product just to get their job done. 
They don’t care about extra capabilities, 
expandability, or anything else. That’s an 
interesting phenomenon, but not much 
grist for the editorial mill, 

As brand specifiers, your job is to tell 
the difference between the two kinds of us- 
ers and make sure they get the product 
that's right for them. Not all products will 
or should become JEANSs, but the need for 
them is clear and will continue. rT 


AGG Pc MAGAZINE JUNE 27, 1989 


A Remarkable New 


Spreadsheet 
at a Familiar 
DacEasy™ 
Price! 


$00 OF 


e 





(Suggested Retail Price) 


Application Software 


Version 2.0 of Lucid 3-D is more than a 
bag of new features. It’s a masterwork! The 
original Lucid 3-D captured the industry's 
attention with its simple to use, yet remark- 
able three dimensional capabilities. Last 
year's winner of PC Magazine's Award for 
Technical Excellence, Lucid 3-D is fast, 
even on a 256K, 8088 computer. Lucid 3-D 
is the super spreadsheet that doesn’t require 
a super computer! 

Dacasy is proud to produce this leading 
edge product. Its innovative design allows 
first time users to learn quickly while power 
users of other spreadsheets move to our ad- 
vance features effortlessly. The Lucid 1.0 
featured pull-down menus, optional instant 
command keys, multiple windows, a 
notepad in every cell, optional ram, total 
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mouseability and both a reference and 
tutorial manual. These features alone make 
this spreadsheet a must buy at only $99.95. 
It's no wonder Lucid 3-D was voted Editors' 
Pick for 1988 by Home Office Computing. 
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Version 2.0 is Even More 
Amazing! 


Lucid 2.0 
irons Sadi) Options. Exit has vastly 

Stange Lae. on improved 

? ait speed of re- 
emer calculation 

efecto FA of 3D 
models due 
to the 
minimal 
3-D recalc. 
Huge multi- 
megabyte 
models with 
complicated 
linking 
which would have taken over an hour now 
takes less than a minute! Version 2.0 can 
now accepi files as big as RAM (up to 8 
megabytes) with models as large as allow- 
able disk space. Lucid 2.0 can now read and 
write 1-2-3 and dBase files directly. 


Copyright © 1988, Dac Software, Inc. All Rights Reserved. 
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Version 2.0 
makes doing "what ifs" a 

pleasure! Now build your 3-D spreadsheet 
(the wave of the future) by linking any 
range of ceils to another spreadsheet. 
What's more, do graphics instantly (includes 
3-D bar charts) by just selecting a range. 
Customize colors for any cells, and use the 
enhanced text inserting library feature. 
Further, you can now instantly have up to 
nine windows of your 3-D levels showing 
on the screen at once. And that's not all, 38 
other new features make spreadsheeting 
really exciting! 

Buy Lucid 3-D for only $99.95 at all 
leading retailers. Upgrades to Version 2.0 
are only $35.00. For more information 
call us at our toll-free number! 
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7 DacEasy 


17950 Preston Rd. Suite 500 - Dallas, TX - 75252 








30 Day : Dac offers an unconditonal 
‘on all products bought directly from Dac Software, 
shipping charges, 
256K (384K with Gri eed Sac te 
memory Cs), two use 
Trademarks: 18M, NS . Lotus 1-2-3, and 
Lucid 3-D and Dack: trademarks of Dac Sofware, 
inc. 17950 Preston Rd, Sutie Dallas, TX 75252 
Lucid 3-D is another fine by the innovative 
PCSG. 
Media Code #106 
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THE POWER USER'S DREAM 


Corporationo, é Emon CA announces a33 MHz 80386 machine designedto 
offer state-of- na an incredible price. 


INTEL 80386-33 PROCESSOR 
128K HIGH SPEED E RAM 
4 MB SYSTEM RAM 
2-32 BIT SLOTS AVA 
VARIABLE BUS SPEEDS (6, i 10, + M 
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SERIAL PORTS 


16 BIT VGA:BOARD W/512K. RAM 
NEC 3-D MONITOR 

1024 X 768 RESOLUTION W/16 coLons® 
MS DOS 4.01/GW.BASIG 

1 YEAR WARRANTY 
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A sample Home PAD. Everything starts here. 
Now, any DOS-based computer can behave 
like a state-of-the-art workstation costing 
thousands of dollars more. 





The DOS PAD. Press the DOS button. DOS 
is demystified. 





HyperPAD takes telephone and contact 
management a step beyond by automating 
data management chores — at the push of 
a button. 


HyperPAD comes with more than two-dozen 
PADs — a complete desktop management 
environment that includes applications and 
utilities that would cost hundreds of dollars 
elsewhere. 





rPAD, Push-Button Computing, and PADtalk are 
trademarks of Brightbili-Roberts & Company, Ltd. IBM. 
Appie, Macintosh & HyperCard, and Compaq are registered 
trademarks of International Business Machines, Apple 
Computer, Inc., and Compaq Computer Corporation 
respectively. 
© 1989 Bnghtbill-Roberts & Company, Ltd 


In computerese, HyperPAD”" 
means computer-ease. 


HyperPAD (hi‘por‘pad) rn. 1. a simple, powerful and 
productive way to launch applications, manage 
information, and plan work in an intuitive, easily 
personalized desktop environment 2. Push-Button 
Computing™ 


It's a new definition of what personal computing can be. 
Buttons link you from where you are to where you want to be. 
Just push a button . .. and youre there. 


HyperPAD does for IBM, Compaq and compatible PCs what 
HyperCard does for Appie’s Macintosh. Information manager, 
application launch pad, interactive trainer/mentor, prototyping 
tool — HyperPAD is all these. And more. Right at your fingertips. 


Push your own buttons 


HyperPAD lets you manage your information and plan your work 
effectively — it works the way you work. Simply push a button. The 
DOS button. The Phone button. The Calendar button. The Planner 
button. Any button you want. Do it your own way with 
HyperPAD's robust PADtalk™ scripting language. 


Redefine computing for yourself .. at the push of a button. 
HyperPAD. 





“The Ultimate Launching Pad” 
—Esther Dyson, Release 1.0 


“,..deceptively simpie but remarkably rich” 
—Jeffrey Tarter, Soft-letter 


“Its pretty cooll” 
—John C. Dvorak, Industry Columnist 


Special Introductory Offer— 
Experience the simplicity, power and efficiency of HyperPAD at 
the low price of just $99.95. To order now call 800-444-3490. 


To order, send coupon or call toll free. Company PO accepted by 
mail or fax. Also avallable from dealers everywhere. 


Brightbill-Roberts, 120 E. Washington St. Suite 421, Syracuse, NY 13202 
PH. 800-444-3490, 315-474-3400 FAX 315-472-1732 


G 
Special Introductory Price $99. 95 | 
Please send me 
copies of HyperPAD at $99.95 each. 
Include $10.00 shipping per order. (New York state residents add 
appropriate sales tax.) 
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Microsoft's OS/2 
strategy is in 
deep trouble. 

But it’s not too late 
to fend off the 


Unix hordes. 


John C. 
Dvorak 


It was depressing to see Bob Frankston, a guy 
who 2 years ago was high on OS/2, so down in 
the mouth. The VisiCalc co-inventor suspects 
that OS/2 might not make it after all. The threat 
is Unix and the bands of Unix hacks out there 
who, like relentless zombies, keep grinding out 
C programs designed to run under Unix. 

Three active forces will doom OS/2 to the 
Dvorak Hall of Infamy if something doesn’t 
happen fast. The first is the sheer number of 
coders in the colleges around the country who 
work in the Unix environment. The second is 
RISC mania. The RISC chip is coming on 
strong, and we can expect to see RISC ma- 
chines from numerous vendors that run Unix 
because it’s the easiest operating system to put 
on any machine. Thousands of applications al- 
ready run on Unix. Thousands—not 30 or 40. 

And then there is the third force: Sun Micro- 
systems and its Unix guru, Bill Joy. Frankston 
admitted to me that many of his earlier com- 
plaints about Unix have been overcome by Bill 
Joy’s inspired patches. On top of that, there are 
outstanding new Unix shells like Carnegie- 
Mellon’s sexy MACH, used by Steve Jobs in 
his NeXT machine and nearly adopted by IBM 
for its next generation of RISC machines. 

In short, the momentum behind Unix is so 
vast and overwhelming that it looks as if Bill 
Gates and his henchmen are fighting an uphill 
battle, even with IBM’s support. 

Recent sales figures for OS/2 are grim, do- 
ing nothing to encourage developers. Accord- 
ing to IDC Research, 9.8 million DOS licenses 
were shipped worldwide during 1988. By com- 
parison, a mere 65,000 copies of OS/2 were 
shipped, 53,000 of which were sold by IBM. 
One can assume that IBM itself, with its 
400,000 employees, uses most of these li- 
censes. Meanwhile, Microsoft has hired a new 
guy, Paul Maritz, to head up the OS/2 project, 
in an effort to turn it around. We wish him luck. 


DVORAK’S FIVE POINTS 
But OS/2 is not a dead dog yet. Here are my rec- 
ommendations as to what Microsoft can do to 
make OS/2 the standard operating system of the 
1990s. 

Reengineer it so that it’s not machine- 
dependent. As it now works, you cannot really 


take OS/2 from one machine to another and 
boot it. I can take a copy of PC-DOS and boot it 
on either my 386 machine or my portable. This 
lets me check out each new version to see if I 
like it. Only IBM, Compaq, and the other big- 
gies benefit from OS/2’s machine-dependent 
design. It hurts small vendors, because people 
fear that they won’t be able to update their sys- 
tems if the vendor goes broke. So overall busi- 
ness suffers. 

Sell it for $60. I don’t have to elaborate on 
the reasoning behind this strategy. Maybe the 
new-math geniuses at Microsoft figure that sell- 
ing 65,000 copies at $400 translates to more 
revenue than 9 million copies at $60. 

Put it in ROM. Users would love an in- 
stant-on version of any operating system. OS/2 
would be the perfect place for Microsoft to 
make an impact with this idea. 

Put some heavyweights on the project. 
The system software division at Microsoft sup- 
posedly numbers over 500. Let’s face it, this is 





too many people. OS/2 is a camel of an operat- 
ing system. Microsoft needs to find some 
superstars and put them to work. 

Stop hedging and bet the company. If 
OS/2 is so great, then why did Microsoft buy 
into SCO and Unix? Why is it continuing to up- 
grade DOS? Microsoft’s lack of total commit- 
ment is sensed by the user community, and it 
translates into a wait-and-see attitude. 

So. . . we'll wait and see. a 
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Why get dragged down by that old PC 
technology? 

Despite the sophistication of today’s PCs, 
there's one thing they still don’t do. And 
that’s work the way people work. Jumping 
from one task to another—from budgets to 
memos to phone calls and back. 

So every time you need to change pro- 
grams—or just look at another file—it's the 
same old, tiresome routine—saving, exiting, 
loading, retrieving. Not very convenient. 
Not very human. Now you could wait for 
the “next generation” of computers. Or use 
Software Carousel, and get the speed and 
convenience you need today, with the 
software, and computer, you already own. 
Here's how to make Software Carousel 
work for you. 

Software Carousel is the amazingly 
easy way to switch almost instantly from 
WordPerfect to 1-2-3 to dBASE to DOS 
to whatever else you want. Or go from 
one file to another in the same program. 
All without saving or retrieving— 
or wasting a precious moment of your time. 
Or your computer's memory. 


Don't drag your PC along! Take the shortcut 
between programs and files with Software Carousel: 


It works by creating a number of indepen- 
dent software slots to load your programs 
into. You get up to twelve of these software 
slots, so you can load up to twelve programs. 

Need to crunch numbers? Hit a i and 
there's your spreadsheet. Need your word 
processor? Don't bother saving your spread- 
sheet file. Just whip over to your document 
and do your work. Snap back to your spread- 
sheet and it’s just like you left it. It’s like 
all your programs are “pop-ups,” just a 
hotkey away. 

Or load the same program into a few 
different slots, each with a different file. 
Now go from one to another in an instant. 
Here’s the best part of all. 

You may have heard about some other 
“environment” programs that claim to do 
something similar to Software Carousel. But 
there are several important differences. 

Other environment programs work with 
only some software. Software Carousel works 
with everything. Period. It even resolves 
conflicts among memory resident programs. 

Other software creates a working environ- 
ment that’s complex, unfamiliar, with cramped 
little windows and strange commands. Software 
Carousel takes minutes to set-up just the way 


‘“ are saying about Softwa 
If you're looking for simplici re Carousel: 
uncomplicated er 


environment for you. (A 
bromises; a very good cnet 


t428 


you want it. All your 






sfevoreokeandace BEIT el 
exactly as it always did. 

pepo VERSION 3. 
Carousel 3.0 now sup- 


ports EGA graphics, so when you switch 
back and forth between applications, all 
your graphic images are automatically 
restored. Software Carousel is now net- 
work compatible too. 

It’s so downright useful, even IBM 
recommends it. 

Even as you read this page, there are tens 
of thousands of Software Carousel users 
zipping through their work without labori- 
ous and repetitive commands. And without 
the usual 640K limit imposed by DOS. 

In fact, even IBM recommends Software 
Carousel for use with their most popular 
mainframe-to-PC communications package. 

We think you'll agree, that with this kind 
of speed, convenience, and next-generation 
performance, $79.95 is a small price to pay. 

Look for Software Carousel at software 
dealers everywhere. Or order direct from 
SoftLogic Solutions by calling us toll-free. 

If, after thirty days, you're not satisfied that 
Software Carousel is the right way to get that 
old PC technology off your back, we'll gladly 


arrange for a refund of your purchase price. 


Software , $7Q95 
's| Carousel /? 
SOFTLOGIC 
SOLUTIONS 
One Perimeter Road 


Manchester, NH 03103 
(603)4627-9900 in NH #6 


Call 800-272-9900 


© 1989 SoteLogre Solutwons, Inc. All products are trademarks or registered 
trademarks uf there respective owners. 
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It was 90 degrees in Califor- 
nia when | left for Spring 
Comdex. When I arrived in 
Chicago, it was 36 degrees at 
O’Hare and had just snowed. Like I was really going to enjoy 
this show, huh? 

Not that it was a cold dog of a show. The show was OK. 
What was bad was the weather and the site: the hopeless and 
ungainly McCormick Place, a grim facility that only Darth 
Vader could like. A place desperately in need of moving side- 
walks and people shuttles. 

To amplify the miserable aspects of 
this hellhole, the show was divided be- 
tween two halls. To get from one to the 
other, you had to go through a rat’s maze 
of underground and enclosed tunnels. 
You’d go up an escalator, down a long 
hall, down an escalator, down another 
long hall, up some stairs, down another 
long hall, down some stairs, up, down, 
left, right, and so on. By the time you got 
to where you were going, you had forgot- 
ten why you were going there, you felt as 
if you had just done a scene from the 
movie Brazil, and you were pooped. 
You could wander the dark mazes criss- 
crossing these halls for hours without 
ever seeing an exhibit. 

In the North Hall was a *‘new’’ show called MacDex, sup- 
posed to be a mini-Comdex for Macintosh products. While it 
may once have seemed like a good idea to somebody, folks, 
you'll never see this event again. If 1 were a vendor who got 
suckered into exhibiting at this pathetic sideshow, I'd ask for 
my money back. Nobody went there. Simply put, it was a 
fiasco, 

The talk of the real show was the introduction of the 
80486 at the same time a slew of vendors were showing com- 
puters based on the legendary 33-MHz 386. | thought that was 
amusing. 

If there was an ominous theme, it was the sudden appear- 
ance of large, active-matrix color LCD screens. Toshiba had 
an 11-inch VGA model that took your breath away. Mitsubi- 
shi had one running in a laptop that was enclosed in a Lucite 
cabinet surrounded by guards. I guess they didn’t want any- 
one to get a good look at it. 

Sharp had a large color LCD in a clunky, elongated lunch- 
box portable, also in a Lucite display case. The Sharp showed 
screen burn and was the least appealing of the three displays. 
Zenith was there with a 6-inch Hitachi color screen running 
in one of its 386 portables. NEC and Compaq chose not to at- 
tend the show, so who knows where they stand? It’s obvious 
that we are only a few years away from spectacular color lap- 
top computers. Hold onto your hats. 

The Most Interesting Things at the Show Dept.: Let’s 


Inside Track 


MacDex: If | were 

a vendor who got 
suckered into this 
pathetic sideshow, 


P'd ask for my 


money back. 





start with PFIDO (Printer- 
Fax-Input Device with Out- 
put), the new portable print- 
er/scanner from Holmes 
Microsystems of Salt Lake City (801) 975-9929). It plugs di- 
rectly into a Holmes Fax’Em card (a combination 4,800-bit- 
per-second fax and 2,400-bps modem card for use with all the 
top laptops; Holmes showed me a 9,600-bps version to ship 
this summer). Anyway, this PFIDO doohickey can scan a 
complete page and also contains a thermal printer for printing 
faxes or documents from your laptop. Holmes doesn’t know 
what this is going to cost, but the whole 
setup seems like something from ‘‘Mis- 
sion Impossible.” It’s hot, and so is 
Holmes. I thought it was the highlight of 
the show. 

Meanwhile, over in the grim MacDex 
show, I ran into a crossover Mac/PC 
product called Fastkeys. It’s from 
SoundSight Corp. (2105 Alcyona Dr., 
Los Angeles, CA 90068; (213) 463- 
9464). This is a wild little touch-sensitive 
glue-on strip that you attach to the side of 
a mouse to add various keyboard func- 
tions. Imagine that—you can now have a 
delete key along the side of your mouse! 
Six keys can be used for various func- 
tions; you can cut and paste like never be- 
fore. You have to fiddle with your keyboard’s innards to in- 
stall this thing, but there’s nothing to cut or solder. It’s an 
absolute must for users of AutoCAD, desktop publishing 
packages, and word processors. And it’s only $39.95! 

This was the show where some honest-to-god MCA 
clones appeared. The most bizarre was a be-all, end-all, do- 
all machine from Darius Computers in Seattle ((604) 432- 
7727). Dubbed the Darius ProPortable, it comes with a 25- 
MHz 386, a VGA-compatible plasma display, 16MB of 
RAM, a100MB ESDI hard disk, two MCA slots, an Ethernet 
controller, an SCSI port, a serial port, a parallel port, a mo- 
dem, a fax modem, a cellular phone interface, and a built-in 
inkjet printer. It was a portable! I poked around the thing won- 
dering where the toaster oven was. 

The brains behind this machine is Farad Azima, ahigh-end 
audio purist (Mission Electronics) who believes that cheap, 
junky computers are ruining the country. The genuinely 
hot product from this group is a rather rugged and impressive 
file server called the CentralNtelligence. This $12,500 black 
beauty is something I’d seriously consider if 1 wanted reliabil- 
ity. It simply exudes a feeling of quality. 

On the other end of the MCA spectrum, Mitac had a nifty 
Model 55 clone, with MCA bus and all. Apparently IB Mers 
were crawling all over the Mitac booth—IBM hasn’t even re- 
leased its Model 55 yet. Mitac wins this year’s award for 
moxie, hands down. a 
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MORE POWER... LESS DOLLARS 
FASTPAL A If you're concerned that our price is too little 
to pay for a complete new computer system, 


Personal Computers = we'll give you 30 days to change your mind. 


When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
that's ready to run right out of the box. 
You get guaranteed compatibility. You 
get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 
large inventory. And if you are not 
thoroughly satisfied within 30 days of 
having on your desk, we'll refund the 
purchase price (excludes shipping). 

What's the catch? We don't include 
MS-DOS, that's $79 extra. 


PAS TDATA 38620 
Includes 1mb 
91995 riers, 


Check Our Standard Features 
20mhz 80386 
1mb Memo 
40mb Hard Disk with Controller 
High Resolution Monochrome 
Monitor with Swivel Base 
Monochrome Graphics Card 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 





FASTMATA 286° 
$4595 sre, 


Check Our Standard Features 
16mhz 80286 

1imb Memo 

40mb Hard Disk with Controller 
High Resolution Monochrome 
Monitor with Swivel Base 
Monochrome Graphics Card 

* 101 Key Enhanced 

Keyboard with tactile click 
Parallel & Serial Ports 






$ Includes 640K, 
1 1 95 Monitor & 40mb 
Hard Drive 
Check Our Standard Features 
12mhz 80286 
640K Memo: 
40mb Hard Disk with Controller 
High Resolution Monochrome 
Monitor with Swivel Base 
Monochrome Graphics Card 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 

















Clock Calendar Clock Calendar Clock Calendar 

1.2mb Floppy Disk Drive 1.2mb Floppy Disk Drive 1.2mb Floppy Disk Drive 

3 Preuss _ 5 Drive Bays 5 pits Bay ys — 
xpansion Slots 8 aie ots it 

Security Lock Security Lock Securi 






Utility Software 

80287 Coprocessor Option 

200 Watt Power Supply 

Call for other Options 
OPTIONS 


64mb 22ms Drive Add: 
80mb 28ms Drive Add: 
CGA Color Add: 
EGA Color Add: 
VGA tultiscan Add-$670 


About Options: At FastMicro, we know that a low price on a aa 

computer means nothing if it costs a small fortune to outfit it the a "- 2s 

way you want. That's why we offer hundreds of products to = 2 
= 


enhance your new system. Take a look at our listing of products = 


80387 ee Option 

200 Watt. ‘ower Supply 

Tower & 25mhz O pore 

OPTIONS 

64mb 22ms Drive Add:$200 
80mb 28ms Drive Add:$400 
CGA Color Add:$170 
EGA Color : 
VGA Multisean 


80287 bo rocessor Option 

200 Watt Power Supply 

Call for other Options 
OPTIONS 


64mb 22ms Drive Add:$200 
80mb 28ms Drive Add:$400 
CGA Color Add:$170 
EGA Color Add:$400 
VGA Muliscan Add:3670 
















on the next page to really appreciate how much you can save when 

you purchase a FastData computer system. We will be glad to 

ite te any of these fine products into your new system for you. 
astData, our commitment is to quality. 
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ICRO HAS IT ALL! 


CALL OUR TOLL-FREE ORDER LINE: 1 -800-441 -FAST 


PRINTERS 
ALPS 


Allegro 24 
Citizen 
} Diconix 
150P 


Oktdata 

182 Plus (IBM) 
320 (IBM 
390 (IBM 
393 (IBM 
Panesonic 
KXP1180 
KXP1191 
KXP1124 
KXP1595 
KXP1524 
KXP4450 
Star 
NX1000 
NX2400 
Toshiba 
P321SL 
P341SL 
P351SX 





BOARDS 
AST 
Six Pak Plus 64K 
VGA 


Everex 
1200B Int Mod 
2400B Int Mod 
EVGA | 
VGA 16 bit 256 
VGA 16 bit 512 
Genoe 4 
Super EGA Hi-Res 
Super VGA #5100 
Super VGA #5300 
Super VGA #5400 


: Database 
Clipper 
DataEase 
dBase IV 
dBXL Diamond 
Foxbase Plus 
Foxbase Plus Lan 
Paradox 3.0 
Q&A 


Quicksilver 
RapidFile 
Rbase for DOS 
Reflex 
Desktop Publtshtng 


pyre 
GEM Desktop Pub. 
Pagemaker 
PFS:First Publisher 
Publisher's Paintbrush 
Ventura 
Ftnanctal 

Bedford Integr. Acct. 
Computer Assoc. BPt 

AC 3.0 


D. i 

DAC Payroll 3.0 

Dollars & Sense 

Managing Your Mone 

Peachtree Complete 
Graphics 

Deluxe Paint Il 

First Graphics 

Freelance Plus 

GEM Artline 

GEM Draw Plus 


eneric Cadd Level 


HARDWARE ase 
T1000 759 
2s (eas Happeecars 
Graphic Card Plus 169 1 
Call ee 71200FB Backlit 1499 
299} 8087-2 129 11200HB Backlit 2399 
Gall | 80287-10 239 11600 Call 
80387-20 449 _15100 4495 
519 | Above Board Plus 395 Zentth Call 
Orchid 
319 aie dead _ eof 1d ne 
509 ProDesigner Plus 
669 _Tiny Furbo 286 247, 7BM749 VGA 139 
Call Peradtse SCM082 VGA 419 
Autoswitch 480 175 Mitsubishi 
225 Plus 239 1410 EGA 329 
329 | VGA Plus 16 289 Diamond Scan 1381 479 
469 _VGA Professional Call NEC 
949 Practtcal Peripherals Multisyne II 569 
, 1200B Int Modem 59 Multisyne 2a 489 
175 _2400B Int Modem 149 Multisyne 3d 659 
239 Prometheus Multisyne Plus 869 
Gall Promodem 24008 129 Princeton 
425 | _Promodem 2400G 149 Max15 Call 
525 The Complete PC Utitrasync 479 
1479 Answering Machine 209 _Utitra 16 835 
Fax 4800 219 Selko CM1430 569 
167 Hand Scanner 400 139 ry 
295 USRobottcs 1302 Multiscan 659 
1200 Baud Internal 69 _1303 Multiscan 449 
459 1200 Baud External 89 Zenith 1490 595 
Call 2400 Baud Intemal 119 
929 _ 2400 Baud Extemal 149 DISK DRIVES 
Video 7 Miniscribe 
Fast Write VGA 319 40MB AT #3650 279 
Vega Deluxe 199 Mitsubishi 
119 Vega VGA Call {ome AT MR535 22ms = -399 
V-RAM VGA 469  veegate 
239 20MB XT Kit #225 247 
69 LAPTOPS 30MB XT Kit #238 267 
129 Megahertz Modems 40MB AT #251 339 
229 2400B Toshiba 149 40MB AT #251-1 399 
249 2400B NEC, Epson 80MB AT #4096 559 
349 __ Mitsubishi or Zenith 199 Toshiba 
Mitsubishi 360K rigpey 69 
179 _ MP-286L 20mb Call 720K 3.5" Floppy 69 
239 NEC 1.2MB 5.25" Floppy 79 
299 © Multispeed EL 1599 _1.44MB 3.5" Floppy 89 
419 _Multispeed HD 2249 Call On Non-Lisfed Items 
SOI | WARE Utitities 
399, CoreFast 71 
389 Graph Plus 299° Desklink 95 
439 Harvard Graphics 249 Desqview 69 
105) Integrated Desqview 386 99 
185| First Choice Call Fastback Plus 99 
295 Works 89 FastTrax 37 
Call| Windows 286 59 Formtool 54 
197 Windows 386 117 Laplink Plus 59 
317 Mice Laplink Ill 75 
179 Keytronics Serial or Bus 75 MS-Dos 4.01 79 
439 Logitech Serial or Bus 65 Norton Advanced 74 
90 Logitech New HiRes 85 PC Kwik Call 
Microsoft Senal or Bus 94 PC Tools Deluxe Call 
175 Microsoft W/ Windows 286 129 ProComm Plus 42 
169 OmniMouse Senal 39 SideKick Plus 119 
449 PC Mouse II Serial or Bus 82 | XTree Pro 61 
69) Power Protection _ Word Processors 
149| Curtis Ruby Plus 59 Ami Call 
Call Datasheild 85 50| Easy Extra 55 
Datashelld 100 57 | GEM First Word Plus 117 
139 Programming Grammatik Il 49 
Call Macro Assembler __ 89 Manuscript Call 
§3 Norton Guides (Specify) 58 Multimate Adv. Il 267 
53) Turbo Basic 60 Professional Write 125 
Call Turbo C 2.0 90 | Rightwriter 47 
117 Turbo Pascal 5.0 90 Sprint 117 
139 Quick Basic 60 Q&A Write | 109 
Quick C 60 Webster's Writer 47 
67 Spreadsheets Word 5.0 Call 
Call Allways 82 Word Perfect 215 
329 Excel Call Word Pertect Library 59 
269, Lotus Call| WordStar Prof. 5.5 189 
165 Lucid 3-D 57| Call On Non-Listed Items 
149 Quattro 145 
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Toshiba 1 000 
$659 | 


The TLO0O ts the perfect | 
second PC! Itcomes with 

SI2K of Rum, a 720K 

floppy drive + 

supertwist, LCD @ 

sereenand MS-DOS 

m ROM! All thts ina 

battery: powered 7 pound package 

A 768K Ram card ts gust $269 and can he set as 
base, expanded, or a non-volitile Ram disk. 


WordPerfect 5.0 


$215 


The most popular word 

processor ts now even 

better thanever! Version 

5.0 adds multiple font 

support, graphics inte- 

gration, page preview 

f and = =omuch more 

WordPerfect 5.0 sntl retains its feel 

and ease of use that made it #], Combine this with 
the best support in the industry and you can't lose 


FoxBASE+ 
9185 = 


FoxBase+ 2.10 is simply [END 
the fastest dBASE com- * 
patible database software 
available. FoxBase+ also 
adds many enhancements u@, 

to the aBASE language. 

And it's user-fnendly too, its 

FoxCentral uses pull-down and pop-up menus 
and you can perform every important database 
operation without programming! There are even 
LAN, munume, and 386 versions available, 


RGB Color Monitor 


7, 


f These 14° momtors were 
\ purchased from a large PC 
S| Manufactures who was 
——> SS overstocked. They are 
= brand new with one year 
warranices and are made by Samsung, They are 
tully CGA companhle and work with PC com- 
patihles. ACGA(640x 200 resolution) cards just 
49 and comes with a pnnter port. This is the 
perfect videocombo for yournew XT or AT clone. 


TERMS: No Charge for Visa or MasterCard, 
Shipping & handling charge: 3% (Min. $4). Prod- 
uct warranties, offers & claims arc handled by the 
manufacturer only®. All returns are subject to 
15% restocking fee*, call for return authorization 
(RA) number first. No retums on used items*. 
Sorry, no COD's. Personal/company checks 
delay shipping. Compatibthty os not guarantecd* 
APO's add $15 per box. Prices/availablity subject 
to change, AZ orders add 6.7% tax For your pro- 
lechon, we check for stolen credit cards 

*Except for FastDaia Computers when noted 


Mailing Address: 

3721 E. Grove St. Phoenix, AZ 85040 
Tu place urders call; 800-441-3278 

Po customer sersice cal: 602-437-8975 









“It takes everything I throw at 
it and comes back for more...” 


Fast Breaking News From PC Link: 
Our 33MHz computer costs LESS 
than 25MHz machines! 


Introducing 
PC Link’s True 386-33MHz 
Computer for $5995. 
PC Link has the jump on the 
industry. We're offering a 33MHz 
PC/AT compatible—complete with 
4MB of RAM and a 130MByte hard 
drive with 17ms access time and 
a 10 MHz ESDI interface—for $5995. 
For those with a large byte appetite, 
we also offer a 33 MHz system with 
an I8ms 330 MByte hard drive 
for $7495* 


Compatibility 
Thanks to its data bus speed of 
8.33MHz, the PC Link 386-33MHz 
is fully compatible with IBM PC/AT 
expansion connectors. Which means 
our computer runs expansion 
cards for the PC/AT such as VGA 
cards, modems, network cards and 
the Bernoulli Box. Our compatibility 
list goes on to include DOS, OS/2, 
Windows/386, UNIX V, DESQview 
386 and off-the-shelf software. This 
computer takes everything you 
throw at it and comes back for more! 


Speed 
With the Intel 80386 microprocessor 
running at 33MHz, you can make 


very, very fast work of your spread- 
sheet, desktop publishing and 
CAD/CAM applications. (To boost 
your math intensive applications, 
get our optional 33MHz 387 math 
coprocessor or Weitek Abacus chip.) 
Get your hands on our mighty zero 
wait state system with 64K Cache 
RAM~—and never look back. 


Quality 
(Critics Love Our Product Line) 
We've assembled an all-star team 
of Made in U.S.A. components for our 
386-33MHz model. It features the 
acclaimed Hauppauge 386 Mother- 
Board/33MHz (with one 32-bit, 
six I6-bit and one 8-bit expansion 
slot) and the Award Software 
Modular 386 ROM BIOS. 


In addition to our new 386-33MHz 
PC, we offer the 386-I6M Hz and the 
386-20MHz. PC Magazine described 
them best: “It's hard to see how you 
could go wrong with one of PC 
Link’ computers. The workmanship 
is the best you can find, short of 


PC LINK 


IBM, and—considering the quality— 
the price is right’** 


33MHz Standard Features: 

* Intel 80386-33 microprocessor 

¢ 4MB of RAM expandable to 64MB 
using a dedicated high-speed 
32-bit memory slot 

* 130MB 17ms ESDI Hard Disk 

* 64KB of high-speed static 
RAM cache 

¢ 8-bit VGA Adapter 

* Sockets for 33MHz 80387 and 
33M Hz WEITEK 3167 math 
coprocessors 

° 5.25" 1.2 MBor3.5" 144 MB 
diskette drive 

* Dual diskette and hard disk 
drive controller 

¢ Enhanced IOI key keyboard 

¢ | parallel and | serial port 

* 220-watt power supply 

° MS DOS 3.3 or 4.0 


Why pay more for a slower system? 
Call PC Link for a true 386-33MHz 
computer with the best price. 
Call: 1-800-221-0343. In New York: 
(212)730-8036. For more information 
on our complete product line, ask 
for our brochure! 


PC Link Corp. 29 West 38 St., New York, NY 10018, (212) 730-8036 


*Monitors not included with systems _°" 
Trademarks: IBM PC, XT, AT, PS/z 
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True or false? 
With a PC fax card, 
you can’t include your 


signature in an 
outgoing fax without 
using a scanner. 
False. Surprised? 
Take a look 

at Seymour’s 
commonsense, 


scannerless solution. 





Jim 


Seymour 


Last issue, I talked about the burgeoning fax 
culture and how personal computer fax boards 
fit into that scheme. This time, I want to pass 
along one of the slickest PC fax tips | know— 
and also the story of how I got snookered on this 
one. 
As I’ve written in this column before, I don’t 
see a PC fax card as a replacement for a ‘‘real’’ 
fax machine, but rather as a new, different, and 
very useful extension of fax capability. One 
reason [ don’t see fax cards replacing fax ma- 
chines is the cost and clumsiness of buying, set- 
ting up, and using a scanner to read outgoing 
documents into the system whenever you want 
an exact image of your original to land on the 
desk of your fax correspondent. 

Corporate PC users have told me time and 
again that they agree: for that kind of outgoing 
fax, they’d much rather use a regular fax ma- 
chine. But they’ve often added that they sure 
wished there were some option in between the 
drab, plain-vanilla, dot-matrix-look output of 
fax-card-originated messages and the full- 
blown, letterhead-plus-signature output of 
Standard fax machines. 

Sure, you can get that ‘‘page image’’ look if 
you have a scanner hooked up to your PC. But 
hardly anyone buys—or should buy!—a scan- 
ner primarily for PC faxing. Most PC fax soft- 
ware offers a means of attaching a letterhead 
and signature graphic to outgoing messages. 
But you have to get those graphics onto your 
PC’s hard disk in the first place . . . and sans 
scanner, that’s impossible. 

Well, not exactly. 


MAGIC IMAGE INPUT 

So many business users of PC fax cards had told 
me they wanted this capability that, a year and a 
half ago, I began passing along to fax-card ven- 
dors their requests for a scannerless method of 
getting graphic images into PCs for outgoing 
faxes. They nodded, muttered, and agreed that 
would be great but tough to do. 

Then about a year ago, in a sneak-preview 
session with yet another fax-card vendor, I 
went through my little dog-and-pony show 
about people who don’t have a scanner at hand 
but need to attach letterheads and signatures to 
faxes. “‘Aha!’’ cried the vendor’s VP of mar- 


keting. Anticipating that very need, the folks at 
this company had built a special feature into 
their fax-card system. Once you'd installed 
their fax card in your PC, you just transmitted 
to that card a blank sheet of your stationery, 
with a signature somewhere on the page. You 
could use any standard fax machine for the 
transmission—even one of those dollar-a-page 
deals down at the corner copy shop. 

Then, at your PC, you called up that letter- 
head and used their bundled graphic-editing 
software (PC Paintbrush) to save the letterhead 
part and the signature part. Thereafter, you 
could add each part to outgoing PC faxes with 
just a couple of keystrokes. 

You didn’t need a scanner: you just used the 
scanning capability of the fax machine that sent 
your letterhead to you! It was brilliant, and bril- 
liantly simple. What a killer feature! So, for the 
next several months, | added this clever solu- 
tion to my talks with other fax-card vendors, 
suggesting that they develop something simi- 


Latha, Yutl 





lar. Without exception, they marveled at the 
simplicity and cleverness of the idea and said 
they’d sure like to be able to do that, too. 


HIDDEN TALENT 

As it happened, a couple of months ago I had 
another of those preview sessions with people 
from yet another fax-card vendor. We looked at 
their soon-to-be-released product, we marveled 
at its smarts; we proved it worked by sending a 
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normally $59—for a limited time— 
only $29 with purchase of FormWorx 
with Fill & File.* See your dealer 
today or order directly for fast delivery. 


1-800-992-0085 
(or 617-890-4499) 


FormWorx' 
Reservoer Place, 1601 ae Road, Waltham, MA 02154 


“To receive your SF 171 form template, enclose a copy of ths ad and ach 
for $29 along with the Registration Card found inside the FormWors wit 
Fill & Fite package Suggested retail price of FormWorx with Fill & Fil 
$149 Special offer expires October 3!, 1989 FormWorx 1s a a 
trademark and Fill & File is a trademark of FormWorx Corporation. i 
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Jim Seymour 


fax to my fax machine down the hall. And 
they asked what I thought they should 
change or add. Of course, I went into my 
little spiel about how a competitive prod- 
uct, on the market for a year now, had this 
killer feature, which allowed youto . . . . 

When I finished, the marketing and en- 
gineering people nodded, muttered, and 
agreed that would be great, but tough to 
do. ‘‘But, but . . .’’ sputtered the compa- 
ny’s PR woman, at the end of the table, 
“*you can do that with your product! That’s 
what I did to fax out your press releases. I 
just thought about it for a while and decid- 
ed that it would work, and it did.”” 

We all looked at her in silence for about 
5 seconds. And then everyone in the room 


There was no magic 
in the fax software. 
Its developers had 


just outthought me. 





exploded in laughter. Of course you could 
do that with their product! In fact, you 
could do it with virtually every fax card on 
the market! As long as the product bundled 
PC Paintbrush (or at least supported .PCX 
files, so that you could beg or borrow 
someone’s copy of PC Paintbrush) and al- 
lowed you to attach graphics files at the top 
and bottom of outgoing files, you could do 
that with anyone’s fax card. 

There wasn’t any magic built into that 
other fax card’s software, nor even any 
special feature. Its developers had just out- 
thought the competition—and me. 

I'd fallen headfirst into their trap. And 
no one to whom I'd passed along the idea 
in the ensuing year had caught on, either. 

Since then, the idea of faxing yourself 
letterheads and other forms for editing and 
subsequent use with your PC fax card has 
become one of my favorite PC fax tricks. 
Pll bet a lot of PC Magazine readers will 
find it handy, too 

I also learned a lesson about the impor- 
tance of ee Maybe you'll find ss 
one handy, too 
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Installing NetWare Is as Easy as 
Taking a Drive Out of a Box... 
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Novell's First Choice. Novell chose CORE to be the also buy 386 file servers and LAN subsystems with 
first disk drive manufacturer to pre-load NetWare on its | pre-loaded NetWare. Then complete your network with 
high-performance 90 to 650 MB drives. CORE and our workstations, tape backup systems, and AT-bus or 
Novell engineers work together to ensure the optimal MCA controllers. 
performance and compatibility of your network. ; 
Famous CORE Reliability. CORE's reputation for 
Easy Installation. Pre-loaded NetWare simplifies quality and reliability is backed up by an unprecedented 
network installation. You install one diskette instead of 3-year drive warranty and 50,000-hour MTBF. Rest 
the usual 38, and there's no need to run COMPSURF. assured that your network will run smoothly with mini- 
Get your LAN operational in hours, not days. mized down time. 


One-Stop Shopping and Support. 

| Now you can enjoy one-stop 
shopping for high-performance 
networking hardware and NetWare 
software solutions. We also give 
you full technical support for both 
Novell NetWare and CORE 
hardware through our National 
Support Center. 


For more information, call CORE today. 


Northeast Region. Central Region: Southern Region: 
201/348 - 3330 312/439 - 0511 407/997 - 6055 


Western Region: International Sales: Fax: 
213/312 - 8130 407/997 - 6044 407/997 - 6009 


CORE 


INTERNATIONAL 
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Navell Annraved Hardware 
Novell Approved Nardaware. in 


addition to hard disk drives, you can 
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Enable/OA overcomes 
the obstacles to 
true office automation. 


Ifyou start automating your office by looking at software, you 


may find yourself in a labyrinth. Start instead by looking at your office. 


What do you want your computer system to do? 

True office automation incorporates the five essential tools of 
business: word processing, database management, spreadsheet, tele- 
communications and graphics. 

These are the tools that bring people and tasks together and move 
data the way you want to move it, with greater productivity. It’s called 
multitasking. And that’s what Enable/OA will do. 


Real multitasking weder DOS oow 

Multitasking is the way you work. Data fiow ls dictated by project 
formats and schedules. That’s how Enable/OA works. And it's LAN- 
ready, enabling every user to move data easily from file to file. 

Users can view two or more files simultaneously, perform several 
tasks simultaneously. Data flows smoothly, seamlessly from one 
application to the next. You never leave Enable/OA. 


Oalivering the promise of 0S/2 
You don't have to wait for OS/2. Enable/OA delivers multitasking 
now, under DOS or OS/2 or Xenix. And it will be ready to perform 
with evolving operating systems and hardware technologies. 
Enable/OA will even read and write to the leading dedicated 
software packages, protecting your present investments and files. 


Widen the range of working windows 
Windowing makes multitasking faster and easier. Enable/OA gives 
you up to eight windows simultaneously. You're never more than a few 


Easy to leorn, easy to use 

All applications use the same commands and menus. On-screen 
help is complemented by complete, hypertext-generated documen- 
tation you can access any time—especlally handy for laptop users. 


Office eutometion with Enabie/0A means: 
@ Better information management 
@& Comprehensive, professional reports 
@ Uninterrupted data flow 
@ Sophisticated spreadsheet analyses 
@ Superior multitasking and windows 
@ On-screen hypertext documentation 
@ Versatile graphics 
Keying is believing 
Touch F 10, and you can begin using Enable/OA. To prove It, 
we'll send you a free demo disk and information kit showing how to 
escape the labyrinth and find the power of true office automation. 
For your copy and the name of your nearest Authorized Enable 


Dealer, call 800-888-0684, Dept.M. 
enableO4 an, 
Office Automation Software ae 








a mad 





Enabli 

keystrokes from any application or any data you need. Na. ung —— 

Enobie/OA jets you customize America to do SS 
The Enable/OA menu generator will customize your system. Macro Pr] SS 

facilities let you record keystrokes and commands as you use them to the Job better, 

simplify complex tasks and applications. 72-1 ¢ 197 ON READER SERVICE CARD = 


WM), 


rocessing Telecommunicati 


jonware, inc 








PS/2 sales figures 
have led some 
observers to the 
conclusion that 
IBM’s Micro Channel 
is 2 years ahead 

of EISA. But do these 
machines—with their 
16-bit buses—really 
have a head start? 


William E 


Zachmann 


Ithas been just 6 months since 1 wrote (‘‘IBM at 
War with the World,”’ January 31, 1989) that 
the battle between IBM’s Micro Channel archi- 
tecture and the Extended Industry Standard Ar- 
chitecture sponsored by AST, Compagq, Epson, 
Hewlett-Packard, NEC, Olivetti, Tandy, 
Wyse, and Zenith was “‘likely to be the single 
most important hardware conflict of 1989.”” 

A flurry of press accounts early this spring 
suggested that IBM might be gaining ground 
with its MCA. Articles in the trade press, sub- 
sequently picked up by the national business 
press, saw apparent gains for MCA. 

As the year wears on, evidence mounts, and 
reasons increase to expect that EISA, not 
MCA, will prove victorious in the struggle to 
define the hardware foundation for the next era 
of industry-standard personal computing. 


MCA’s MUSCLE 

A good starting point is to examine the appear- 
ance of strength for MCA and the reality behind 
it. First of all, it has been claimed that MCA is a 
lot further along than EISA. MCA was intro- 
duced with the IBM PS/2 line (and OS/2) in 
April of 1987. Close to 3 million MCA ma- 
chines will be installed by the end of 1989, 
while EISA machines have yet to ship. 

The problem, however, is that the vast ma- 
jority of the MCA-bus PS/2s sold so far haven’t 
got the real MCA bus in them and never will. 
That’s because they are 16-bit systems, which 
will never take advantage of the updated 32-bit 
version of the MCA bus that is necessary to 
make real use of high-speed peripherals and bus 
mastering. Those IBM PS/2 Models 50, 50-Z, 
and 60 with a 16-bit MCA bus are no more ca- 
pable of making practical use of high-speed bus 
mastering than are the even more numerous 
PS/2 Models 25, 30, and 30/286, which 
haven’t got an MCA bus at all. The original 32- 
bit versions of the MCA in PS/2 Models 70 and 
80 are likely, at best, to require costly upgrades 
before they can make use of anything the real 
Micro Channel architecture has to offer. 

It should have been apparent to anybody 
who bothered to look at the original MCA spec 
that the five reserved pins on the 16-bit section 
and the additional 16 reserved pins on the 32-bit 
portion of the bus weren’t there just to occupy 


space. The original MCA, like the original 
1BM 370 Model 155 and 165 mainframes intro- 
duced in 1970, was never meant to be ‘‘the real 
thing.’’ 

IBM subsequently introduced the ‘‘real’’ 
370 mainframes with dynamic address transla- 
tion and demand-page virtual storage only after 
lots of customers had bought the original 
370/155 and 165, Those lucky early customers 
were generously offered an expensive DAT 
(dynamic address translation) modification. 

In the case of MCA, the 16-bit PS/2s don’t 
even have the possibility of upgrading to the 
“real’? MCA. Model 50, 50-Z, and 60 buyers 
have the privilege of knowing that, rather than 
buying the path to the future, they were simply 
buying a nonstandard 16-bit personal computer 
that couldn’t even run as fast as old-fashioned 
AT-compatible systems with comparable speed 
processors and disks. 

Under all the hype, the “‘real’” MCA (with 
true 32-bit performance and usable bus-master- 





ing capabilities) is little more than an upward- 
compatible migration path for the 3 million or 
so MCA-based PS/2s sold thus far. EISA, on 
the other hand, provides a true 32-bit upward- 
compatible path for nearly 30 million AT and 
compatible systems already in place. 


TIPPING THE SCALES 
Aside from MCA’s so-called 2-year ‘‘head 
start’’ over EISA, there is little objective basis 
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on which to claim any real advantage for 
MCA. Functionally and technically, nei- 
ther the inherently 32-bit EISA nor the true 
32-bit MCA has any compelling advan- 
tage over the other. Both provide the sub- 
stantial performance advantages of a 32- 
bit bus, bus-mastering capabilities, and 


automatic recognition in hardware for 
cards inserted into a system. 

To the extent that there are any techni- 
cal advantages, they tend to work in favor 
of EISA. MCA boards are smaller than 
EISA boards, and less power is provided 
to the board. This carries a slight advan- 
tage because you can put MCA boards into 
asmaller chassis. Ithas a much greater dis- 
advantage, however, because it will cer- 
tainly mean that a larger and more diverse 
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‘Take our Master Switch”, ¢ sophisticated 
sharing devica combine Rwith MasterNet “ 
networking sottware for PCa, and youve 
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range of EISA boards will be built than 
MCA boards. 

The smaller size and lower power of the 
MCA require a board-maker to develop 
specialized chips and to use surface-mount 
technology for an MCA board. Of course, 
surface-mount chips and ASICs can and 
will be used with many EISA boards as 
well, but they aren’t as essential as they are 
with MCA. Thus, EISA boards generally 
require a smaller investment to develop 
than MCA boards do. 

EISA boards can be more easily con- 
structed with standard components. Spe- 
cialized boards that aren’t likely to sell in 
large quantities can be designed far more 
easily for EISA than for MCA. The result 
will be a much wider selection of EISA 


The growing number of 


EISA announcements 
means deep trouble 
for IBM’s MCA. 





boards than MCA boards, 

Most important of all, not only is 
MCA’s head start deceptive, but EISA is 
actually well ahead of MCA in critical 
areas. Standard chip sets to support true 
32-bit bus mastering for EISA are already 
available from Intel. Comparable chips for 
true 32-bit MCA systems with bus master- 
ing are still little more than vaporware out- 
side of IBM. 

Add to all this the disadvantages to oth- 
er vendors of IBM’s proprietary control 
over MCA, the advantages to users of the 
more intense competition that a standard- 
ized open architecture like EISA provides, 
and the growing number of announce- 
ments of EISA systems, cards, and soft- 
ware, and the sum equals deep trouble for 
IBM’s MCA and growing success for 
EISA. 

Mark my words: By this time next year, 
there won’t be any doubt that EISA is well 
ahead of MCA in the battle to define the di- 
rection for industry-standard personal 
computing in the early 1990s. Nor will 
there be any doubt that EISA systems, 
boards, and software are leading the way 
to new levels of function and performance 
in PCs and network servers. a 
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Heads 
Are BetterThan 2 


The Standard Just Raised Its Standard! 
LapLink Il Now Includes Serial and 
Parallel Transfer Capability in One Package! 


Introducing LapLink I. LapLink III comes complete with the 

LapLink II is the only file transfer universal cable, 3 1/2” and 5 1/4” diskettes 

package that’s all-inclusive, featuring a and easy-to-read documentation. It's 
LLG LILLE DES) 


unique universal cable that offers both surprisingly affordable at $139.95. 
serial and parallel transfer options in one Release III 

complete unit. This super-powered 
LapLink is also the fastest transfer 
product on the market - up to 200,000 
baud or higher serial transfer and up to 
500,000 baud or higher with parallel 
transfer. This means you could transfer 
a 20 meg hard drive in just six minutes! 
Not only is it fast, but all data is 
transferred with 100% accuracy through 
LapLink's error checking system. 


No need to put your heads together— 
we've done it for you! To purchase 
LapLink III, contact your local computer 
store today. Or, for more information, 

call Traveling Software at 800-343-8080 or 
inside Washington state at 206-483-8088. 


Travelingggppfeware 


What if you've lost or misplaced your 

disks? No sweat. LapLink III has taken Seat Se aid 
care of this common problem by CIRCLE 223 ON READER SERVICE CARD 
offering Remote Installation capability. You can = 

automatically send the LapLink program to 
the remote computer and then transfer 
your files. For those files that you 

transfer on a regular basis, you can 

easily set up automatic batch transfers. 
What could be simpler. 


MYT 





LapLink II is convenient, fast and easy to . 
use. It transfers files between IBM and 
compatibles, laptop and desktop, including 
the IBM PS/2, with just a few keystrokes. It 
installs in seconds and features a split-screen 
design for showing files in both computers. 








Industry Price Leader. 


Established Industry Leader 


Doing Business Since 1980. 


MIT SYSTEMS 


10 MHz, 150 WATT Power Supply, 
101 Key Keyboard, 8 Slots 


With 640K RAM 360K Floppy 
With B40K RAM. 360K Floppy 20 MB HD 
With BAQK RAM 360K Floppy 40 MB HD 





MIT SYSTEMS 


12 MHz, 200 WATT Power Supply, 
101 Key Keyboard, 8 Slots, 
Small Foot Pant, Norton SI Rating 13.4 


Win 1 MB RAM 11.2 MB Floppy Mut 10 

With B4OK RAM 1-1 2 MB Floppy 20 MB AD Mun 1 
Wen 1 MB RAM. 1.1.2 MB Floppy 40 MB HO Mus 10 
ith 2 MB RAM 1-12 MB Floppy 40 MB HO Mut (0 


Video Systems* 
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MIT SYSTEMS 


20 MHz, 200 WATT Power Supply, 
101 Key Keyboard, 8 Slots, Shadow RAM, 
Disk Cache, 1 MB RAM, 

8387 Socket, Norton SI Rating 23.0 


Wet MB RAM. t-1.2 Floppy Muth 0 
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With 2.MB RAM 1-12 Floppy 80 MB. HD Mut 110 





MIT Mono Graphics w Printer Port (720 x 348) 
MIT Color Graphics w/Pnnter Port (620 x 200) 
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MIT VGA (800 x 600) 


MIT Combined 960K'720K'1.2 MB:1.44 MB FDC 
MIT AT Controller WD 1003 MFM 2:1 Interieave 
MIT AT Controfler WD 1006 MFM 1:1 Interieave 


MIT 1/0 Senal Clock 


MIT ('0 Senal/Paralle! 


MIT V'0 AT 2-Paraliei/Senal/(Game Port 
MIT U0 XT Parallei/2-Seral/Game PortClock Battery 


MIT 101 Key Keyboard Tactile 


MIT 101 Key Keyboard Enhanced w Solar Calculator 
“Including Card & Monitor 
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oeA on First Choice 
ode 
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Data Perfect 
dBase IV 
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Rapid File 
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VP Expert 
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Chessmaster 2100 
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Design CAD. . 
Drafix1+ ... 
Drafix Ultra . : 
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Solid Modeling 
Math CAD . 


1DIR Plus . 
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Enable OA $467 Adobe Illustrator/ Microsoft Project 4.0 $295 Deluxe Paint $60 
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Improve your 
company’s 
publicimage. 
$295. 





ony | oO. A Tep aL SII | 


For $295, you could buy yourself a new suit. 


Or your could enroll in a public speaking course. 
But, if you really want to improve your image, it's 
better yet to take the same $295 and buy a copy of 
Lotus’ Freelance* Plus from Software S 5 

You see, combined with the right hardware, 
Freelance Plus can produce presentation-quality 
graphics to make your messages come alive with 
color and clarity. Whether you need charts, lists, 
maps, diagrams, riaak ora mixture of these on 
a page, Freelance Plus will make sure your message 


gets the attention it deserves. 

And when you buy Freelance Plus from 
Software Spectrum, we'll also see to it you get the 
attention you deserve. Because from same-day 
shipment to knowledgeable, professional sales- 
people, you'll find Software Spectrum is the most 
Teliable, ra abe source in the industry. 

So if you'd like a hand in putting your best 
foot forward, find out more about Freelance Plus. Just 
call us at 1-800-624-0503" for more details or to 
open a Corporate account. 


SOFTWARE 
DSPECTRUM 


10420 Miller Road « Dallas, Texas 75238 » 800-624-0503 "In the Midwest 1-800-445-6454 
Lotus and Freelance are registered trademarks of Lotus Development Corporation. 
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For those who’ve been 
around the block once 
before, buying anew 
PC may feel like 
second-car syndrome. 
When you take your 
new machine for a 
joyride, it won’t feel 
quite like the first time. 


Stephen 


Manes 


I finally went and did it. 1 bought a new ma- 
chine. Ever since the announcement of the IBM 
AT, everybody has been telling me I desperate- 
ly need one. Back then, all this great 286 soft- 
ware was ‘‘just around the comer . . . .”” 

My old original 64K IBM PC—286ed, 
RAMed, ported, and hard-disked over the 
years—still runs fine, but it’s out of slots and 
won’t run 386 software nohow. Besides, it’s 
served me well for nigh unto 7 years, the tradi- 
tional point at which one releases one’s inden- 
tured servants. So] treated myself to a 25-MHz 
name-brand clone—**name-brand’’ meaning 
the company releases its own version of 
OS/2—with 6MB of 32-bit memory, a 1SOMB 
18-ms.-access hard disk, a 16-bit VGA card, 
and plenty of room for expansion. Hot stuff. 
Expensive stuff. 

So why did | experience no palpitations 
when I opened the box? Why did my heart not 
sing as 1 contemplated the marvels of this 
speedster? Blame it in part on second-car syn- 
drome. The difference between no car (or com- 
puter) and any car (or computer) at all is so vast 
that you can’t help feeling the new acquisition 
has literally changed your life; it has. The dif- 
ference between an old beater and a spiffy new 
model just can’t be as dramatic. When you get 
right down to it, the new machine won't do 
much more than the old one—it’ll just do it with 
a tad more style and acceleration. 

Besides, you know—you just know—that 
10 minutes from now a newer, faster, hotter 
model will arrive on the scene and knock your 
“pride of ownership’’ down a peg; I’m already 
hearing about 33-MHz bombs, EISA jets, and 
486 rockets. And your romantic notions tend to 
disappear with your virginity, you quickly de- 
velop a sense of the effort required to maintain 
the delicate relationship between you and your 
machine. 

So ending that relationship and beginning 
another is—not to get too mawkish about it—a- 
kin to divorce. You’re swapping the machine 
you’ve lived with—one whose foibles, quirks, 
and bugs you know and understand—for a pas- 
sel of unknown peccadilloes and vexations: 

Somebody Set It Up for Me. The folks 
who installed the hard disk and floppy disk 
drives in the system kindly went out of their 


way to format the disk with a single giant parti- 
tion that I now realize makes about as much 
sense as the AUTOEXEC.BAT file consisting 
of superfluous DATE and TIME commands. 
Bonfire of the Vanities It Ain’t. I just 
haven’t seen system-unit documentation in a 
while. Lucky me. With my machine came half 
adozen nearly identical ugly desktop-published 
volumes, spiral-bound so you can’t tell which 
one you’re grabbing. By industry standards, 
these would probably be called ‘‘pretty good,”’ 
meaning some of the information you need is in 
there somewhere. The table of contents of one 
of the DOS manuals, for example, leaves out 
all commands beginning with letters that come 
after D. That’s the least of the problems. 
Somebody Changed the Lock. It’s not 
IBM, as its flaccid touch told me instantly, but 
the keyboard mimics what QWERTY savant 
Edward Mendelson calls the IBM Enyucked 
layout. 1 considered a third-party unit, but since 
the laptop I use sort of resembles the standard 





and the next one I buy will probably come even 
closer, I’m surrendering, even though reflexes 
that were once automatic now require thought. 
So let’s make things better: for instance, has 
anybody made rational use of the groupings of 
four into which the 12 top-row function keys 
are sensibly divided? 

Call the Movers! Transferring megabytes 
of data from one machine to another isn’t a no- 
brainer. Lap-Link and programs of its ilk make 
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the job relatively easy, but there are catch- 
es—like remembering not to copy old-ver- 
sion DOS files such as COMMAND- 
.COM over the new ones. But you may 
arbitrarily decide not to move certain clear- 
ly useless files over to the new machine. 
This will not prove to be a mistake until 
you unhook the cables and lug the ma- 
chines to opposite ends of the room. 

Compatibility Boxed. Once you've 
moved your important files, you begin to 
make really interesting discoveries. Your 
keyboard enhancer won’t work with your 
new keyboard, so you’re stuck temporarily 
relearning program commands you've 
long since forgotten and listening to the 
clarion beep of the keyboard buffer over- 
flow. Your ancient cursor-speedup pro- 
gram doesn’t work, so your word proces- 
sor seems sluggish. 

Your file manager doesn’t comprehend 
the new big-partition version of DOS. 
Your notepad sends your monitor into a 
tizzy when it pops up over a VGA screen. 
A dozen programs require laborious re- 





tweaking to run on VGA instead of Hercu- 
les. The CD-ROM player shows you di- 
rectories whose filenames include lots of 
line-drawing characters. You're not entire- 
ly sure what this oddball ‘*3.3 Plus’’ 
version of DOS is by [BM standards, or 
whether it will support any of the handy 
disk utilities you use about once a year. 
Your year-old edition of The Norton Utili- 
ties thinks your hard disk is a floppy. At 
least WordStar 3.3 runs fine. 

You Want a Tower, Get a Tower. 
The new machine comes AT-box-style 
only, but I need to put it on the floor. So to 
change a card, it’s: remove box from 
stand, remove six screws, orient machine 
so the cover will come off, do what needs 
to be done inside, go through the process in 
reverse. I begin to fathom the wisdom of 
the IBM Model 80. 

Glasnost in Reverse. Good old CHK- 
DSK used to tell you straightforwardly 
how many bytes it found in bad sectors. 
No more. My new version weaselly and 
euphemistically informs me that a million 
or so of the bytes on my hard disk are ‘‘un- 
available.”’ 

Want to See It Again? Some subtle 
forms of feedback no longer apply. The 


AUTOEXEC.BAT file whips by so fast 
that I had to insert pause commands just to 
find out what was executing and what 
wasn’t. Spreadsheet changes used to ripple 
down the screen; now I press the Enter key 
and it’s done. My ancient database pro- 
gram can find anything in my files instant- 
ly. At times I almost want to say, “Relax! 
Give me a break!”’ 

Result: The slightest delay—as with 
electronic mail and on-line services—be- 
comes more intolerable than ever. My 
hitherto adequate 8088 laptop now seems 
positively glacial. 

That’s Performance! One of the most 
annoying things in computerdom was that 
excruciating 6-second delay for the open- 
ing Lotus ]-2-3 screen on my old machine. 
Now, with my 386 machine, that delay is a 
mere '/10 minute. 

I had no idea high-density 3'4-inch 
floppies go for $4 a pop, just 300 percent 
more than their AT-style 54-inch counter- 
parts. Now there’s a price/performance ra- 
tio defense contractors can appreciate! 

Well, getting near the end here. Better 
save this column. Gee, that was fast. 
Hmmm. I hear there’s some great 386 soft- 
ware outthere.... ao 





4 Ways To Share Laser Printers 


Digital Products is the leader in 
more than 300,000 ports installed in a 
wide range of Fortune 1000 businesses, 
Digital Products has the experience and 
leadership to solve your printer sharing 


Late! that your application requires. 





roviding affordable printer sharing. With 


DIGITAL 
PRODUCTS, INC. 


the sub-LAN™ compony 


blems. Pick the price and performance 108 Water Street, Watertown, MA 02172, 


617-924-1680, 1-800-243-2332 





$495 
nea + s49s Der, 
PDIR 
100% data integrity and 
transparent ae ———] 
[ Fulldesktop publishing | 


Buffer size ee ) 


HP LaserJet Series if D” resident selections 

ae a keystroke away, po matey what 2 
ications you're using, ai is ity is 

available tor every major brand eniee 
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Popup operations, RAM 
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| Jobcancel sd 
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Laserlet Senes H Printer 1s a trademark of Hewlett-Packard Co 









Autoinstail provides automatic installation 
for your particular configuration. 
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any version of NetWare ane } 
a Framework iL ‘ 
et 15 $895 off the list 
articipating Gold 
Reseller or ¢ 
Purchase must 


August 31, 1989. 


at $100. at 
ee See your P 
Novell Authorized 


1-800-L. 
be made by 


Buy NetWare now 
and redeem yourself. 


When it comes to managing computer sys- 
tems, Novell® and Ashton-Tate® have the solutions 
you're looking for. NetWare is the number-one-sell- 
ing network connectivity solution; Framework IILAN 
is the integrated software for organized, effective 
workgroup communications. 

From May 1 to August 31, 1989, choose any 
version of NetWare—from ELS NetWare for entry- 
level networks to SFT NetWare, the industry’s most 
sophisticated network operating system. Then get a 
full-system evaluation copy of Framework III LAN* 
for just $100. That’s a savings of $895. 


\ ASHTON TATE’ 


NetWare offers exceptional performance that 
has made it the undisputed industry standard. 
Framework III LAN combines powerful electronic 
mail with built-in word processing, spreadsheet, 
database, telecommunications and graphics. Plus 
compatibility with most popular applications you're 
already using. 

There's a lot to be said for upgrading your sys- 
tem, and a lot of reasons to do it now with NetWare 
and Framework III LAN. See your Gold Novell 
Authorized Reseller, or call 1-800-LANKIND for the 
participating reseller nearest you. 


WNOVELL. 


Ashtor-Tate ond the Ashton Tate logo are registered trademarks, Framework lil is a trademark of Ashton-Tote Corporation Novell and NefWore are registered trademarks of Novail, Inc ©1989 Novell, Inc , Ashion-Tote Corp. 
HERE «GY ACTION TECHNOLOGIES *The Fromework Il LAN offered in this promotion is Ihe same as the regularly priced verwon but contoms only one set of documentation Additional sets can be purchased separately 
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Announcing VGA-TV®, the first VGA card that takes 
VGA right from your PC and puts it on your TV or 
VCR. It’s fast. It’s easy. It’s economical. And, it will 
change the way you view VGA forever. 

VGA-TV lets you display broadcast quality graphics, 
conduct PC training sessions, run interactive software 
demos, or simply see the full impact of your work on 
TV. Plus, you can videotape anything you display and 
send it to one or one million viewers. 


EYE-OPENING POWER 


VGA-TV is a standard VGA card that is 
ce») 100% register and BIOS compatible. It out- 

puts a broadcast quality NTSC (or RGB) 
signal of VGA images to your television, projection TV, 
large screen TV, or VCR. 
On your TV, which connects to your computer by a 
simple RCA jack, VGA-TV gives you resolution up to 
640 x 480 x 16 colors (256 colors when optional 
memory is added to the board's expansion sockets). On 
a multifrequency monitor, you get resolution up to 
800 x 600 x 16 colors (256 with the additional memory). 
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Fully compatible with previous graphics standards, 
such as EGA and CGA, VGA-TV runs on the IBM 
PC/XT, PC/AT and compatibles. It can be used with a TV 
alone, or together with a monitor. 


IT’S YOUR SHOW NOW, BABY! 


Unleash the power of your PC with VGA-TV and let the 
world watch your show in style. Priced at an unbeat- 
able $699.00, VGA-TV is fully backed by Willow's three- 
year warranty and toll-free technical support. 

For more information, or the name of your nearest 
dealer, call 1-800-444-1585, Ext. 74. 


Willow Peripherals, 190 Willow Ave., Bronx, NY 10454 
Phone: (212) 402-0010 or Fax: (212) 402-9603 


Willow Peripherals is a division of ABV Electronics, 
Ltd. Registered and unregistered 


Computer courtesy of Hewlett-Packard, Ino. 


VGA Boards That 


Do More Than VGA. A 
ee vouty Wty~ 


CIRCLE 293 ON READER SERVICE CARD 





FAST, EASY, RISK-FREE 


BUYING 





$399 


HARD DISKS 


BY MAIL 


by Henry Fersko-Weiss 


The message on your screen is clear: ‘1701 ERROR NO 
BOOT DEVICE AVAILABLE.” You've finally reached the 
mean time between failures: your hard disk has died. Luckily, 
you backed your system up just the other night, so maybe this 
is a blessing, you think. For the past 6 months you've been 
short on disk space. It’s finally time to get a bigger hard disk. 

The scene this story paints is very real. If you've had a 20- 
or 30MB hard disk for several years, you need to think about 
its eventual demise. You’re certainly feeling the pinch of its 
limited space, too. 

Today, a 40MB disk is the standard size for an AT-class 


There’s no reason 
to fear shopping for a new 
hard disk through 
mail order. 

APC Magazine investigation 
reveals that alittle 
research, combined with 
some common 
sense, can lead you 
to a wealth of 
hassle-free bargains. 
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PC. If you're running an 80386 system, 
it’s the minimum size, and you'll need an 
even bigger disk if you’re contemplating 
using OS/2 or Unix. Some disk-crowding 
applications like desktop publishing may 
require more than 40MB as well. 

Of course, there’s no need to stop at 
40MB. Our PC MagNet survey of over 
400 readers shows that while 40MB is the 
most prevalent disk size being bought 
through mail order, many people are mak- 
ing the leap to 60-, 80-, and even 1OOMB. 
Though prices of huge disks can be intimi- 
dating, some careful shopping can uncover 
interesting bargains like a Seagate 80MB 
model we spotted for $549. 

Price isn’t an obstacle to owning a 
40MB hard disk. If you shop carefully, 
you can buy one for somewhere between 
$319 and $399 (without controller). Two 
years ago, that amount would have paid 
for a 20MB disk from one of the higher- 
price mail-order companies. By buying 
through a mail-order company, you are al- 
most sure to find an excellent deal. 


SHOPPING SAFELY 

Some people still can’t bring themselves to 
buy mail order despite the obvious sav- 
ings. For them, buying through the mail 
has a scary feel to it. The companies seem 
so remote, so disembodied. But mail order 
can be perfectly safe if you use a little com- 
mon sense. 

One of the most important and obvious 
tules is to buy from a reputable company 
like the eight we’ve looked at here. These 
establishments represent a cross section of 
the industry—from those in business for as 
much as 6 or 7 years, like PC Connection 
and CompuAdd, to those just starting out, 
like Zeos Intemational. Some companies 
carry 200 products, some carry 2,000. 
Hard Drive Intemational sells only hard 
disks, while Zeos International sells most- 
ly computers. Fast Micro takes orders 
without giving advice, while other compa- 
nies have salespeople with degrees in com- 
puter science who can tell you everything 
you need to know about hard disks. 

At the same time that we evaluated the 
performance of the companies, we tested 
the performance of their biggest-selling 
40MB hard disks. The most popular brand 
name—by a factor of three—is Seagate. 
No matter which mail-order company you 
call, if you ask about 4OMB hard disks the 
salesperson will undoubtedly mention 
Seagate first. Seagate has a few 40MB 
disks, of which the the ST251—with an 
access speed of 40 ms.—and the ST251- 
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1—with a speed of 28 ms.—are the most 
in demand. We tested the ST251-1. 

Second to Seagate is MiniScribe. It of- 
fers three 40MB disks. the 3650, 8450, 
and 3053. They have access speeds of 61 
ms., 46 ms., and 28 ms. respectively. We 
tested the 3053. Some mail-order compa- 
nies sent us both the Seagate and Mini- 
Scribe disks. 

We also looked at a couple of less well- 
known high-performing 40MB disks: the 
Priam [D45 (23 ms.) and the Mitsubishi 
MRS535 (28 ms.). All the hard disks we 
looked at were half-height in size and had 
1-year warranties. 

To compare the performance of the four 
disks, take a look at our benchmark tests. 


Naturaily, the 
first thing to 
consider when 
buying a hard disk 
is compatibility 
with your present 
controller. 


You'll see that it’s difficult to single out 
one disk as the best and another as the 
worst. Any one of these disks is worth 
buying. All four disks are dependable, and 
while there may be slight differences in 
media reliability, all of them will probably 
still be running strong when you decide to 
upgrade again in 3 to 5 years. 


WHICH DISK? 

Naturally, the first thing to consider when 
buying a hard disk is compatibility. If you 
already have a hard disk, it’s important to 
find out what kind of disk controller your 
computer has. If you have an AT-class ma- 
chine, it’s likely to have a Western Digital 
WD-1003-WA2 controller. This control- 
ler and others like it can support a wide va- 
riety of disks, including 40MB models; so 
all you have to do is plug in the new disk. 
The mail-order company should be able to 
tell you whether your controller will work 
with the hard disk you want to buy. Even if 


your computer is an obscure brand, your 
controller is probably standard. If you're 
wondering, a good mail-order sales rep 
should be able to answer your questions. 

Some popular AT compatibles require 
a little tweaking to use a common 40MB 
disk, and Compaq machines are the most 
difficult. Different Compaq models have 
different requirements. Some early Com- 
paq AT-class machines used the Westem 
Digital controller (into which you can plug 
any standard 40MB disk), but later models 
use semiproprietary controllers and some- 
what modified disks from MiniScribe and 
Conner Peripherals. This forces you to buy 
replacement disks from an authorized 
Compaq dealer, go to a mail-order compa- 
ny that sells Conner Peripherals models 
(the disks are more expensive, a 40MB 
disk can cost $565), or replace the control- 
ler (about a $150 option). 

Tandy presents a different sort of prob- 
lem. Its 286-based 3000 was commonly 
sold without a hard disk, and the controller 
for the floppy disk drives is on the mother- 
board. When you buy a hard disk for it, 
you have to get a controller that directs 
only the hard disk. One such controller is 
Western Digital’s WD-1006-MM1. 


ASSORTED INTERFACES 

Another thing to consider when matching 
hard disks to controllers is the iaterface. 
There are three common PC hard disk in- 
terfaces: ST-506/412, ESDI (Enhanced 
Small Device Interface), and SCSI (Small 
Computer System Interface). ST-506 was 
the first PC interface standard, set in the 
early 1980s. Next came the ST-412, which 
was later merged with the ST-506. This in- 
terface has two data-encoding methods as- 
sociated with it, MFM (Modified Frequen- 
cy Modulation) and RLL (Run Length 
Limited). The encoding systems relate to 
the pattems of electrical pulses and si- 
lences that are translated into binary Is and 
Os. The ST-506/MFM standard is far and 
away the most common. 

The MFM approach is the oldest. It re- 
quires 17 sectors per track and has a 5- 
megabit-per-second transfer rate. The 
RLL encoding method squeezes more data 
onto the hard disk by allowing 26 sectors 
per track, which yields a 7.5-Mbps rate. 
While RLL disks store more data (65MB 
can be squeezed onto a 40MB disk) and 
operate faster, they are generally more ex- 
pensive because the disk medium has to 
withstand increased demands. If you de- 
cide on an RLL disk, make sure you get an 
RLL controller as well. 
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z | You'll have to consider more than milliseconds and 
WAKE) megabytes as you look for 


the perfect hard disk. 
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Hard disks are 3'/: or 5'/s inches 
wide, and either half-height or full- 
height. Most are 5'/s-inch half-height, 
but you can request an appropriate racket if you Have to 
cover a full-height opening. The 3'/:-inch disks can go into 5'/:- 
inch spaces with special mounting rails (usually supplied with 
the disks). The controller you'll buy (about $150) will handle 
two OMB to 160MB hard disks and two floppy disk drives. 
The four connections you have to make to install the disk 
(ground, power, data, and controller) are easy, since most of the 
cables are color-coded or slotted. Consider keeping your old 
disk installed as a backup device, but if you do, you'll have to 
change the jumper setting on your new disk to indicate that it is 
the second drive. A typical 40MB hard disk should cost 
between $389 and $439. 


SPEED DECISIONS 


A floppy disk has an 
average access time of 300 
milliseconds (7/10 second). 









ro 


The first XT hard disks had an access time of 80 to 110 ms. 
Today, you should consider no hard disk slower than 28 ms., 
unless you’re determined to snap up a bargain. Although a 40- 
ms. disk will seem fast if you’re currently using an 80-ms. disk, 
the additional cost for 28-ms. speed ($50 to $100) is well 
worthwhile. 







BIGGER, FASTER OPTIONS 


OS/2, large applications, and 
enormous data files may inspire you 
to look for a hard disk far larger than 
40MB. As hard disks get bigger, they would normally get 
slower, but ESDI and SCSI interface technology—found mostly 
on disks over 70MB—keeps them fast. ESDI is an evolutionary 
step up from the ST-506/412 standard, increasing throughput 
by up to 40 percent. 

The drawback is cost. A [50MB ESDI drive with controller 
costs from $1,300 to $1,600 through mail order. SCSI control- 
lers and drives make sense if you plan to install several disks or 
peripherals together, because one controller can handle up to 
eight devices, including CD-ROM drives and scanners. As with 
ESDI, the price is high, but it’s coming down. A 65MB 
Seagate SCSI drive can cost about $650 with a controller, A 
160MB SCSI drive with an embedded controller runs about 
$1,200. Both ESDI and SCSI are best mated to a 386 system. 





by Henry Fersko-Weiss 






The overwhelming majority of PC hard ae ‘ { 
disks in existence today operate under 

the ST-506/412 interface standard. The popular Western Digital 
WD-1003-WA2 disk controller uses it. Two encoding methods 
come under the standard: MFM (Modified Frequency Modula- 
tion) and RLL (Run Length Limited). MFM is by far the more 
prevalent, although RLL controllers—which cost about the 
same—speed data transfer and increase disk storage by up to 50 
percent. These factors combine to create some impressive 
bargains. Though technically any hard disk can run with an 
RLL controller, you should make sure your drive has been 
certified as RLL: RLL disk drives have to withstand extra 
strain. If you try to run an MFM drive with an RLL controller, 


you'll void your warranty. 
If you already have a hard disk, or if = 


you have a floppy-disk-only AT compatible, then you already 
have a hard disk controller, and chances are that it comes from 
Westem Digital. For most upgrades, there’s no reason to buy a 
new controller. Also be aware that interleaving, which deter- 
mines how data is placed in sectors, can affect the access speed 
of the disk. Find out how flexible your controller is in setting 
interleaving, and be sure to optimize to the manufacturer's 
specifications. 


SPECIAL CASES 


CONTROLLER ISSUES 







The easiest way to get mass storage 
fast is to install a hard disk card (Plus Develop- 
ment Corp. makes thé best models). Hard cards, however, 
haven’t gotten larger than SOMB, and at equivalent prices they 
tend to be slower than regular hard disks. Potential controller 
conflicts are also a problem. 

Compaq machines have proprietary drives and controllers. 
To upgrade, you have two choices: keep the controller and buy 
anew Compagq-style disk (which can cost $400 to $450 more 
than a regular disk if bought through a Compag dealer), or add 
a new controller in an expansion slot and get a standard MFM 
or RLL drive. 

in the PS/2 arena, the Models 25 and 30 have their floppy 
disk controllers on the motherboard, as the Tandy 3000 does, so 
if you want to change drives you'll have to buy a hard-disk- < 
only controller. Then you can install an MFM or RLL drive. If ~ 
your Model 50 or 80 has an ESDI controller, you can upgrade 
with any ESDI disk. If not, you're stuck with IBM disk and 
controller upgrades, because there are no independently 
manufactured Micro Channel drive controllers (though Adaptec 
is promising some for the future). : 


JUNE 27, 1989 PC MAGAZINE 


The speed advantages of RLL allow 
you to save money. For example, if you 
trade in your controller to Hard Drive In- 
temational for $50, buy an RLL controller 
for about $150, and save $70 buying a 
slower hard disk, your net cost for the RLL 
upgrade is $30, and you end up with a disk 
that can hold far more data. 

The ESDI interface, which is popular in 
network servers and 386 machines, was 
developed by Maxtor in 1983. It uses ca- 
bles of the same size and shape as ST- 
506/412 but has 34 sectors per track and a 
10-Mbps transfer rate. The ESDI interface 
is an evolutionary step up from ST- 
506/412. It achieves 25 to 40 percent faster 
throughput by moving certain signal oper- 
ations from the controller to the hard disk 
itself. The disks must be specifically de- 
signed for ESDI. 

SCS1 is a relative newcomer. Although 
the original SCSI interface development 
started in the 1970s, it wasn’t until the 
Macintosh came out with a SCSI port a 
few years ago that it started to attract a lot 
of attention. The beauty of the SCSI inter- 
face is that it lets you control up to seven 
devices with one controller. You could 
have your hard disk, an optical disk, anda 
scanner all linked to one board. SCSI disks 
can have 26 or 36 sectors per track, and 
the transfer rate is 32 megabits per sec- 
ond—with the promise of a future rate ten 
times as fast. Seagate makes one 40MB 
SCSI disk, the ST251N. Some industry 
experts expect SCSI to become the main 
hard disk standard in 5 to 8 years (Tandy is 
one of the companies taking the lead in the 
SCSI arena). 


THE SPEED FACTOR 

Hard disk performance is not dependent on 
the interface alone. The abilities of the 
controller are just as important. This brings 
us to interleaving, which describes how 
data is placed in sectors. An interleave of 
1:1 means that data is placed in sequential 
sectors. This is difficult to accomplish be- 
cause many controllers aren’t capable of 
getting the data to the read/write head fast 
enough to keep up with the speed at which 
the disk is revolving. If the disk is set for a 
1:1 interleave and the controller can’t man- 
age it, then the disk has to spin around 
again to come back to that next track. This 
can slow up a hard disk’s throughput by as 
much as 80 percent. A 1:3 interleave 
means that data is recorded in every third 
sector. You can have an interleave scheme 
of up to 1:16. You set it during the low- 
level-format routine. 
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eae =6PINNING DOWN PRICES 


The only way to find the best mail-order 
hard disk deal Is to shop around. 





If you are considering the purchase of a mail-order hard disk, it makes 
sense to shop around. This chart lists sample 40MB hard disks, showing 
that mail-order prices gravitate toward similar levels but are never standard- 
ized. You can generally find a given hard disk listed at several different 
prices—sometimes from the same company on the same day. 


Mail-Order Company Disk Price 
Arlington Computer Products Seagate ST251-1 $399 
Fast Micro Mitsubishi MR535 $399 
Zeos International MiniScribe 3053 $399 
Zeos International Seagate ST251-1 $399 
Hard Drive Intemational MiniScribe 3053 $409 
CompuAdd Seagate ST251-1 $439 
Fast Micro Seagate ST251-1 $449 
PC Connection Seagate ST251-1 $449 
Shamrock Seagate ST251-1 $449 
CompuAdd MiniSenbe 3053 $459 
Computer Discount Warehouse Priam ID45-AT-D2 $468 
Shamrock Micropolis 1333A $649 
= mel 





It’s important to know what the opti- 
mum interleave is for your hard disk con- 
troller to get the maximum performance 
out of your hard disk. If this information 
isn’t in your controller manual, ask the 
tech support people at the mail-order com- 
pany or contact the disk manufacturer. 

Speed is another important consider- 
ation when choosing a hard disk. The most 
common 40MB speeds are 40 ms. and 28 
ms. Deciding between the two is a matter 
of weighing price against performance. If 
you have had a 20MB disk for a few years, 
it probably runs at somewhere between 60 
ms. and 80 ms., so 40 ms. will seem much 
faster to you, but the 28 ms. speed tends to 
be more appropriate for the kinds of tasks 
AT-class users perform. The price differ- 
ence isn’t big; buy a 28-ms. disk. 

Once you’ve narrowed down your hard 
disk choice, it’s time to pick the mail-order 
company. Many people think that price is 
the only consideration at this point. Not 
true, especially if you don’t know a lot 
about hard disks. Service and support can 
be crucial (and your time is valuable, too). 

Some mail-order companies have high- 
ly trained service and support personnel; 
others do not. Differences also show up in 
the kinds of guarantees the companies of- 
fer, ordering and shipping policies, the 
number of hours they are open, the kinds 


of software they include with the disk, the 
documentation, and so on. 


GOOD REPUTATIONS 

Checking into the reputation of a mail- 
order company is a good idea, but it can be 
difficult to do. The first course of action is 
to ask friends and colleagues about their 
experiences. You can also call the Better 
Business Bureau in the city or state that is 
home to the the mail-order company. The 
Better Business Bureau will tell you how 
many unanswered complaints there are 
against the company. This information 
should be reviewed with some caution. It’s 
hard to be in business and not have one or 
two complaints lodged. If the number is 
small, ask the mail-order company about 
it. Some people complain over perceived 
problems or unrealistic expectations, but if 
a company has a great many unanswered 
complaints, then stay away—no matter 
how good the price is. 

You should be prepared to ask as many 
questions as you need to to make sure that 
the salespeople and technicians sound 
knowledgeable. Ask a lot of ‘‘what-if”’ 
questions on their ordering, service, and 
support policies. Perhaps one of the best 
checks on acompany is how you feel when 
you’re talking to its sales or technical per- 
sonnel. If they make you feel rushed, don’t 

















Fourteen Ways 
To Improve Your Day. 


Examine the products above. Each and every one can save you time, money, fatigue, 
or aggravation. They‘re not very big. They‘re not very expensive. But if you work with 
a computer, they can make your life so much nicer you won‘t know how you 
managed without them. Thank you for thinking of Curtis. 

Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 

In Canada: Personal Computer Assoc. Inc., PO. Box 235, Ajax, ONT, L4S 3C3, (416) 427-6612 


For the Curtis dealer nearest you call (603) 532-4423 Ext. 874 
Maratactuing Company, inc 
CURTIS a 
Insilco 
International 


30 Fitzgerald Drive, Jaffrey, NH 03452 ‘Specialty 
©Curtis Manufacturing Company Inc , 1988 Asubsidiary of Rolodex Corporation = 


seem interested in your particular situation 
and applications, or act condescending or 
unfriendly, move on. 

The safest way to buy through mail-or- 
der houses is by VISA or MasterCard, be- 
cause you know you can withhold pay- 
ment to your bank if something goes 
wrong. American Express doesn’t always 
offer this safeguard. Personal checks, cer- 
tified checks, money orders, and such are 
more difficult to recover, though you 
should check to see if you can get a dis- 
count for using a certified check. 

After you’ve received your hard disk, 
you have to go through a fairly simple in- 
stallation process. The physical connec- 
tions are quite simple: just make sure you 
match the ends of the cables to the proper 
side of the edge connectors on the disk 
drive. If you’re installing the disk in tan- 
dem with your old drive, you'll probably 
have to change a jumper setting to invoke 
the number two drive select position. 

Next, you may have to do a low-level 
format. Some mail-order companies do 
this for you and will also partition the disk 
at no extra cost. Mail-order companies re- 
port that most hard disks returned as defec- 
tive were actually simply set up incorrectly 
by the buyer. 

Mark off all the bad sectors on the disk 
so that data won’t fall into these potholes 
and set the interleave scheme. All hard 
disks come with sectors damaged in manu- 
facture—it’s unavoidable. The bad-sector 
map is usually taped onto the top of the 
drive. The low-level format can be accom- 
plished with the AT diagnostics utility or 
an off-the-shelf product such as Ontrack 
Computer System’s Disk Manager. In 
fact, Disk Manager was sent with every 
disk we received except for Priam’s, 
which came with its own utility. Some of 
the very newest 16-bit hard disk control- 
lers have an on-board BIOS that eliminates 
the need for software to perform the low- 
level format or partitioning. One such pop- 
ular controller is the Adaptec 2372. West- 
ern Digital doesn’t offer this type of 
controller yet. 

Partitioning a disk entails splitting it 
into chunks of usable space. You have to 
do this even if you want the whole 40MB 
to be configured for one drive designation, 
such as C:. By splitting the 40MB into two 
or more pieces, you increase the response 
speed of the disk because the read/write 
head will move across a more limited span 
of the disk. Partitioning is done with the 
FDISK command or a disk-management 
utility. 
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Among all the mail-order companies 
out there, there’s bound to be one that 
meets your combined set of requirements 
in price, service, and support. The work is 
up to you. Research your purchase, get 
several comparative prices, and stay alert. 
Take those simple steps, and your hard 
disk upgrade will be quick, painless, and 
inexpensive. 

In the reviews that follow, we set out to 
judge the quality of assistance that mail- 
order salespeople give during the ordering 
process, the quality of telephone tech sup- 
port during installation of the disks (we 
called anonymously and acted unknowl- 
edgeable), the quality of documentation 
that comes with hard disks (both from the 
disk manufacturer and the mail-order com- 
pany), and the selection of disks and prices 
that the company offers. 


Arlington Computer 
Products 


If you’re a little unsure about ordering 
equipment from a mail-order firm, Arling- 
ton Computer Products does its best to set 
your mind at rest. Its sales and technical 
support staffs are courteous and patient, 
and they possess more than just a paper 
knowledge of their products. Each order 
agent has a computer linked to the compa- 
hy’s mainframe database of product and 
inventory information, and he or she will 
take the time to advise you on the best pur- 
chases for your situation. 

The sales representatives attend weekly 
training sessions with vendors. The techni- 
cal support staff also attends training ses- 
sions, and they gain first-hand trouble- 
shooting experience by testing products 
sent back for repair. If you stump them 
with a problem, they will contact the prod- 
uct’s vendor directly for you. 

Although Arlington’s ordering hours 
are relatively short compared with those of 
other companies, the company’s toll-free 
line is rarely busy, and most orders are 
shipped UPS ground within 24 hours. Ar- 
lington accepts all methods of payments 
but charges 5 percent extra on American 
Express purchases. 

Allof Arlington’s hard disks, which are 
available in 20-, 30-, 40-, and 80MB con- 
figurations, are manufactured by Seagate. 


Its close ties to this one manufacturer give 
it an edge when it comes to cost: the 4(OMB 
ST251-1 sells for only $399 (without con- 
troller), considerably less than the price 
tags other mail-order houses put on the 
same unit. In addition, Arlington sells oth- 
er low-priced peripherals, and computers 
from several manufacturers including 
IBM, Compaq, and AST. 

The ST251-1 we got came from CMS 
Enhancements (one of Arlington’s four 
distributors) in Tustin, California. A pack- 
age of side rails and screws, a data cable, 
faceplate, and all the expected accessories 
were included with the disk. If you’re buy- 
ing the drive for a Compaq, just inform the 
representative and you will receive the 
necessary special installation kit with met- 
al side rails and a power cable. 


INSTALLING THE DISK 

The ST251-1 came with a generic manual 
from CMS that tells you how to install any 
hard disk in a PC-, XT-, or AT-class ma- 
chine. Because its instructions cover a 
broad range of machines, it doesn’t tell 
you how to change jumper settings or what 
controllers a particular hard disk will work 
with. However, if you are knowledgeable 
about hard disks, the manual is well illus- 
trated and gives a good basic explanation 
of how to install a hard disk. 

The Universal Installation Handbook, a 
tiny pamphlet from Seagate, was also in- 
cluded. This clearly illustrated handbook 
covers most of the installation particulars 
for Seagate disks. Combined with the 
CMS manual, you'll have just about ev- 
erything you need to know at your finger- 
tips. The only thing that’s missing from 
these manuals is information on disk-type 
designation, which you need for low-level 
formats and hard disk partitioning. Luck- 
ily, the Seagate version of Ontrack’s Disk 
Manager software comes with a table of 
disk types listed by model number. 

Installing the hard disk is a fairly simple 


task, but if you encounter problems, Ar- 





Arlington Computer Products 

3025-E S. Malmo, Arlington Heights, IL 60005; 
(800) 548-5105, (312) 228-6333. 

List Price: Seagate $T251-1, $399. 

In Short: Arington offers worry-free mail-order 
purchasing at reasonable rates, especially you 
are interested in the Seagate product line, its 
specialty. 
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Network without a network. 


Before buying a LAN, take a 
hard look at your —~— 
company's needs. : 
Then take a look at the 
Logical Connection. 1} 
It could be all the 






network you need. — 1/2688 
A peripheral sharing device. 
STi secure R-licelcersle[-mah Ce] 
cards. No file server. No node 
disks. Just your equipment, 
eye fer-lVmexeulacyel ce col m-Lere lay 
omy and ease of use. 


All the network 


Connect up to six PCs on 
each Logical Connection. 
To lasers. Printers. Plotters. 
Modems. Switch from one 
device to another from any [L 
connected PC. Pop up the 
on-screen menu, and it's done. 

Link as many as 45 Logical 
Connections to 
really expand os ‘ 
your Sey | i i 
power. Up to 225 Comal <i = 
Se —- \ogical Gonnecuion 

I | ‘A Peripheral Sharing Device 
, foatoal Gouncutinn . f 


those costly peripherals. 
= ELC acm (ere ](erzl 
choice. Network 
without a network. 
For as little as $700. 
= From the makers 
of Fastback Plus. 
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Call for details on our Corporate/Dealer Evaluation Program 


Fifth Generation Systems, Inc.» 11200 Industriplex Blvd. * Baton Rouge. LA 70809 * (800) 873-4384, (504) 291-7221 


If you're not using 
DataEase, 





Take two files developed with 
DataEase's Form Definition facility... 


..answer the four prompts in 
the Subform Definition Screen... 





Ta-Daaa! You have created a 
DataEase MultiForm in just 
eight keystrokes. 


youre still 


developing applications 
dHard way. 


Introducing DataEase 4.0, the fastest way to 
turn a business problem into a working solu- 
tion. Take this example: Combining informa- 
tion from two files into one. With dBASE IV" 
you'd have to write over 700 
lines of code. With DataEase 4.0, 
you answer four prompts. And 
DataEase does the work for you. 
MultiForms™ a feature that 
provides single-form updating to 
as many as 32 files, is one of more 
than 70 user-requested enhance- 
ments. Others include an enhanced DataEase 
Query Language that gives you complete 
control over applications. Table view, which 
lets you display and edit data in tables as well 
as forms. LAN capabilities such as automatic 
screen refresh and user-conflict messages. 
Plus, increased data capacities and enhanced 
memory usage. 





DataEase LAN Datafase 253 







All this has been added to the 
product that PC Magazine named 
Editor's Choice (November 15, 1988) 
and "Best of 1988" (January 17, 1989), 
and that made InfoWorld's Top 100. 

If you're ready to stop doing things the 
hard way, call for a free DataEase 4.0 
demonstration disk, or our new Trial Pack 
($19.95).* Or see your local dealer. Find out 
why the #2 PC relational database is #1 in 
speed of application development. 
DataEase International, Seven Cambridge 
Drive, Trumbull, CT 06611. 


1800334EASE 
In Connecticut, call 374-8000 


== DataEase 


mer INTERNATIONAL 





“Fulleatured version with limied record capacty MasterCard VISA Amencan Express orders only 


© 1989 DataE ase Intermatonal Inc All nghts reserved 


*DataEase is a registered lrademark of DalaEase International inc 


MuttiForms is a trademark ct DataEase International inc 


OBASE Iv (s a Irademark of Ashion- Tata Corporation 


lington’s technical support staff is readily 
available. Unfortunately, they do not have 
weekend hours. 

Arlington doesn’t offer a money-back 
guarantee, and returning a product will 
cost you a hefty 15 percent unless there are 
extenuating circumstances (determined at 
the company’s discretion). However, if 
something is wrong with the disk, you can 
send it back for a replacement under the I- 
year warranty. You pay the cost of ship- 
ping the machine to the company, and 
whatever method you choose, Arlington 
will match on the retum. If the problem 
crops up early in the disk’s life, the compa- 
ny is likely to replace the disk with a new 
one. A disk that is several months old will 
be repaired or exchanged for a refurbished 
disk of similar age. 

Arlington has been in business for 5 
years. It doesn’t have a retail operation, 
but customers can pick up their orders at 
the Arlington Heights, Illinois headquar- 
ters. Though the ordering hours aren’t the 
most convenient and there certainly are 
more flexible return policies available, Ar- 
lington employs cooperative, knowledge- 
able representatives and offers unbeatable 
prices. 





CompuAdd scores perfectly all the way 
across the board. When you buy a hard 
disk through this mail-order house, you 
also receive great service, competitive 
prices, comprehensive documentation, 
and free software. Even better, you get a 
30-day ‘‘safety net’’ period during which 
you can retum the hard disk for your mon- 
ey back—no questions asked. 

CompuAdd runs 112 telephone lines 
into a pool of 56 sales representatives. If 
they’re all busy, you reach a recorded mes- 
sage and are put into a holding queue that 
can handle hundreds of calls. Each sales 
person has two telephone lines; when you 
do get through, don’t be surprised if your 
barrage of questions is interrupted by an- 
other call. One time I was put on hold for 6 
minutes; by the time the sales representa- 
tive returned, we both had forgotten what 
we were discussing. 

The sales representatives are conver- 
sant with all the technical and performance 
issues pertinent to selecting a hard disk. 
Even when asked the most basic ques- 
tions, they displayed patience and offered 
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accurate information—free of condescen- 
sion. 

CompuAdd has long ordering hours, 
and it accepts all payment methods. Nor- 
mally, you will receive your product with- 
in 4 or 5 days. If an item is not in stock, 
however, it can take up to 2 weeks for de- 
livery. 

CompuAdd sells about 45,000 hard 
disks a year, and its prices are very com- 
petitive. The $439 price of the Seagate 
ST251-! was one of the lowest we found; a 
MiniScribe 3053 cost $459. 


WINNING DOCUMENTATION 

The documentation that came with each 
disk was the best of all products reviewed. 
Both the Seagate and the MiniScribe disks 
come with installation manuals targeted at 
the IBM AT and compatibles. The con- 
cise, well-illustrated manuals contain trou- 
bleshooting guides. In addition to all the 
basics, you get information about ad- 
vanced techniques like creating multiple 
partitions for running more than one oper- 
ating system. 

Each unit also came with a couple of 
extra software goodies: Ontrack’s Disk 
Manager and Westlake Data Corp.’s PC- 
FullBak backup program. CompuAdd was 
the only mail-order company to include an 
installation guide in addition to the instruc- 
tions on the cardboard mailer that holds the 
program disk. 

Although the manuals and Disk Man- 
ager make installing the hard disk very 
simple, CompuAdd has a well-trained 
technical support staff to field your ques- 
tions. Their training involves spending 
several weeks in CompuAdd’s repair facil- 
ity and a number of sessions working with 
vendors. Twenty-five technicians man the 
support lines; seven are hard disk special- 
ists and ten are dedicated to customer ser- 
vice calls. If that isn’t enough for you, 
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CompuAdd 

12303 Te Bivd., Austin, TX 78727; (800) 
627-1967, (512) 250-2548. 

List Price: MiniScribe 3053, $459; Seagate 
$T251-1, $439. 

in Short: One of the giants of mail order, 
CompuAdd offers quality hard disks, competitive 
prices, excellent documentation, and courteous 
service backed by a 30-day trial penod and 
money-back guarantes 
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there are four engineers on board to handle 
your most complex questions. Together, 
they handle an average of 80 calls a day. 

If you experience hard disk problems 
that can’t be resolved over the phone, you 
can retum your unit to CompuAdd to be 
checked for media, mechanical, and elec- 
trical malfunctions. If the disk passes these 
tests, the repair center recreates your prob- 
lem. If after all this the disk does prove to 
be defective, you will most likely receive a 
new replacement, though sometimes re- 
furbished hard disks are used. CompuAdd 
will match your shipping method on the re- 
turn—generally within a 3-day time 


CompuAdd has been in the mail-order 
field since 1982 (and expects to do $450 
million in business this year); 4 years ago, 
it got into the national retail business and 
now boast 15 stores, 8 of which are in Tex- 
as. If you prefer, you can go to one of these 
stores for service, but their diagnostic ca- 
pabilities are limited, especially when 
compared with the company’s technical 
support headquarters in Austin. When it 
comes to purchasing a hard disk, though, 
CompuAdd’s good prices and quality doc- 
umentation make both its retail and mail- 
order operations difficult options to ig- 
nore. 





Computer Discount Warehouse’s goal is 
to humanize the ruthless mail-order indus- 
try. Both the toll-free order and technical 
support lines are answered by real-live op- 
erators who cheerfully connect you to the 
appropriate party. 

It certainly was a pleasant novelty to be 
greeted by a live operator and to work with 
sales representatives completely familiar 
with the company’s internal ures. 
The reps come by this knowledge through 
a training schedule that involves working a 
stint in every department, from shipping 
and accounts receivable to purchasing and 
technical support. Before they are as- 
signed to the phones, the reps also spend 
some time as retail salespeople in the com- 
pany’s showroom. (Although Computer 
Discount has been in the mail-order busi- 
ness for about 6 years, it has recently 
opened up a retail outlet at its Northbrook, 
Illinois mail-order headquarters.) 
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PC Magazine readers have found ordering hard disks by phone easy and safe. 


14. What brand of hard disk did you If you've never ordered computer 8. How easy or difficuit was it 
order? products by mail, you're probably the hard disk? 
wondering whether doing so is risky pe 
barre ee or ill-advised. The answer, according nee eal res 
Other 15.8% to those who have done it, is no. Moderate 27.1%, 
vou We posted a PC MagNet surve' ; 
Priam 2.4% PS 9 y Easy 40.8% 
coe that asked people who had bought Very easy 25.9% 


hard disks by mail to talk about their 
experiences. We logged 451 Very difficult 
responses, the vast majority of which Difficult 
were positive: almost 88 percent of 
those surveyed said they would order 
from the same firm again. 

The number-one mail-order hard 
disk brand is Seagate, with Mini- 
Scribe coming in second. To our 





2. What size hard disk did you order? question about disk capacity, 35.3 — 
percent of the respondents replied 
40MB 35.3% that they had bought 40MB models. 9. Wouid you order from the same firm 
Other 24.8% Of the 24.8 percent who answered again? 
30MB 21.5% “Other,” the majority specified 80MB Yes 87.8% 
20MB 18.4% as the capacity they had chosen. No 12.2% 


All those whose responses were 
tallied had bought a hard disk by mail 
within the past 18 months. 















These five questions are based 4, How wouid you rate tha company’s 6. How wouid you rate the quaiity of 

ona 1-to-5 rating system, with 1 promptness in fiiling the order? the documentation? 

for poor and 5 for excellent. 
1 49% 1 GB 12.0% , 
2 WB 4.4% 2 (NN 15.5% Bf 
3 10.9% 3 IGE Ee eBY 27.5% 
4 RRRNERNR 25.9. 4 26.0% 


5 83.0%. 5 7.3% 


3. How would you rate the courtesy 5. How wouid you rate the completeness 7. How wouid you rate tha quaiity of 


and knowledge of the salesperson of the kit? the company’s technicai support? | 
to whom you spoke? 
1 [3.6c% 1 Hi 4.0% 1 7.8% | 
2 (10.2% 2 WH 7.3% 2 75% | 
3 . 26.6% 3. 13.3% Boo a Bibi ee 33.0% 
4 (RRR 31.77. 4 EE 24.5%. 4 SR 28.9%. 
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} Low Cost/Megabyte. 


Convenient 45MB 
Portable Cartridges. 
NOS FeO deyilinys 
For PC, PS/2, Mac. 


Need We Say More? 
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Computer Discount Wsrehouse 

2840 Mana Ave., Northbrook, IL 60062; (800) 
233-4426, (312) 498-1426, 

List Price: Pnam ID45-AT-D2, $468. 

In Short: Computer Discount offers a vanety of 
disks at a vanety of pnces, and that can cause 
contusion. The sales staff, cooperative though it 
may be, tends to be misinformed on anything 
other than the basics. A good place for trying to 
beat advertised pnces you've found elsewhere. 
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Despite this diverse background, the 
hard disk information I received from the 
salespeople was often incomplete or incor- 
rect. Not once out of a half-dozen cails did 
a sales representative question the age of 
my current hard disk or the controller card 
I was using. I was also informed by one 
salesman that I couldn’t replace the 20MB 
hard disk in my IBM XT compatible with a 
30MB model unless I also changed the 
controller. The reason he gave was that 
30MB disks use an RLL interface, not an 
MFM interface. This simply isn’t true. 

In addition, every time I inquired about 
40MB disks, I was quoted the prices of 
Seagate models only. When I asked about 
the prices of other brands, I was given a 
quote for a MiniScribe. Finally, I had to di- 
rectly ask about the Priam disk the compa- 
ny had already sent me—and was told 
Computer Discount Warehouse didn’t car- 
ry that brand. 


WHICH PRICE IS RIGHT? 

Computer Discount uses a discretionary 
pricing system in which the sales reps 
make judgement calls on prices. I was giv- 
en three different quotes on a Seagate 
ST251-I onthe same day: $429, $399, and 
$392. The following week I got two other 
price quotes: $409 and $389. Since prices 
are negotiable, the salesperson may try to 
match a lower advertised price if it is 
brought to his attention. 

Prices at Computer Discount change 
very frequently. Advertised products are 
stable for about a week, but only about 200 
of the 700 actively stocked products at 
Computer Discount Warehouse are adver- 
tised at any one time. Altogether the com- 
pany carries about 2,500 items. The pric- 
ing system may sound a bit confusing, 
even chaotic, but since the company is so 
willing to bargain, you may find a better 
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deal here than anywhere else. 

At the time I received the Priam [D45, 
it was listed at $468 and was low-level- 
formatted, with the error map entered. Af- 
ter the disk was installed we checked the 
number of bad sectors: although the disk 
was the largest reviewed (45MB), it had 
the fewest bad sectors. The disk came with 
a data cable and the side rails mounted but 
did not include a faceplate, LED light, or 
extra mounting screws. 

Priam ships its own installation soft- 
ware and documentation. The installation 
manual is well written and, unlike the oth- 
er manuals, includes an index. An excel- 
lent Priam user manual with a trouble- 
shooting guide and installation instructions 
for Novell’s NetWare was also included. 
The installation process is automatic; all 
that’s required of you is to indicate how the 
disk should be partitioned and the position 
(first or second) in which it is being in- 
stalled. 

The technical support people at Com- 
puter Discount are able to handle most of 
the common problems you might have 
with the disk. But if a problem is too diffi- 
cult, they will contact the manufacturer di- 
rectly for you. If you retum a defective 
disk within the first 30 days, you can opt 
for your money back or request a new one. 
If problems crop up after the first 30 days, 
the disks are either repaired or replaced 
with new ones at the company’s discre- 
tion. Priam disks are protected by Comput- 
er Discount’s 1-year warranty. 

Computer Discount’s sales representa- 
tives seem to be more interested in the final 
sale than in helping you find the right prod- 
uct. However, you can get an excellent 
buy if you call for price quotes at different 
times or push the salesperson for the best 
he or she can do. 








Fast Micro’s approach to mail order is 
strictly no-frills. If you’re looking for pur- 
chasing advice or explanations of a prod- 
uct, you won’t find it here. About all you 
can get is a price quote. 

Because it doesn’t take the sales reps 
very long to quote the price and megabyte 
capacity of a hard disk, it’s very easy to get 
through to them on the toll-free telephone 
order line. I found that talking to a Fast Mi- 


cro representative is very much like talking 
to a discount stock broker. 

The company accepts any method of 
payment except C.O.D., and if you use 
American Express, there's a 5 percent sur- 
charge. Fast Micro usually ships UPS 
ground, which will cost you 3 percent of 
an item’s purchase price. Next-day service 
from Federal Express is a $10 option. 

Fast Micro sells the Seagate ST251-I 
for $449—the highest price in the group 
reviewed here, but equal to what PC Con- 
nection and Shamrock charge. The Mitsu- 
bishi MR535 disk is competitively priced 
at $399, but it arrived without documenta- 
tion. If you’re using an MFM interface, the 
Mitsubishi disk is formatted to 42.2MB. 
With an RLL interface, the disk can store 
65MB, making it an excellent buy for the 
money. 

The Mitsubishi disk arrived with side 
rails and screws, but no cables. It is the 
only disk we received that came without 
Disk Manager or a proprietary disk-man- 


Fsst Micro 

3721 E. Grova St., Phoenix, AZ 85040; (800) 
441-3278, (602) 437-3788. 

List Price: Mitsubishi MR535, $399; Seagate 
$T251-1, $449. 

In Short: if you're in the dark about hard disks, 
don't look to Fast Micro to shed light on the 
subject Advice isn’t this firm's specialty. but 
competitive pncing is 
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agement program. However, the sleekly 
designed Mitsubishi did quite well in our - 
benchmark tests, coming in right behind 
the MiniScribe in the Access Time tests. 


SERVICE WITH A SMILE 

If you don’t know anything about install- 
ing a disk, the absence of documentation 
for the Mitsubishi is something to consid- 
ec. The only alternative is to go the techni- 
cal support route, and luckily, the staff at 
Fast Micro is competent. There are only 
three technicians, but they are congenial, 
tolerant, and knowledgeable. Each must 
complete a certified training course given 
by the manufacturers of the products sold 
by Fast Micro. Alas, the tech support ser- 
vice line is not toll-free. 

Hard disks come with a 1-year Fast Mi- 
cro warranty. Most of the time, a defective 
disk will either be replaced with a new one 
or repaired and returned. Fast Micro 
doesn’t offer a money-back guarantee, so 
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be confident about your purchase. If you 
do return a disk, the company charges a 15 
percent restocking fee, unless it was dead 
on arrival. This is a steep price to pay, es- 
pecially since the sales representatives 
don’t help to prevent purchase mistakes. 

Fast Micro has been in the business for 
3 years and it has an unusual pedigree: un- 
like most of the other companies covered 
here, which started life as mail-order ven- 
dors and then moved into retail, Fast Micro 
started as a retail operation. In addition to 
hard disks, the company sells monitors, 
video cards, modems, printers, some fax 
machines, laptop computers, and other 
petipherals and software. 

Fast Micro is not the place to turn if you 
don’t know much about hard disks, and 
certainly not the place to go to get a deal on 
the Seagate ST251-1, but it is one of the 
few mail-order houses to carry the Mitsu- 
bishi MR535 at a reasonable price. If 
you’re interested in this disk, Fast Micro 
may be the right place to buy it. 





Hard Drive International sells only hard 
disks and related products, a specialization 
unmatched by any other mail-order com- 
pany. While such a narrow focus could get 
a lesser company into trouble, Hard Drive 
happens to be very good at what it does. Its 
excellent prices consistently match the 
lowest prices advertised by other mail- 
order companies, and the salespeople and 
tech support personnel are all hard-disk ex- 


perts. 

Talking to Hard Drive Intemational’s 
salespeople is a pleasant experience. They 
never rush, and they know more about 
hard disks than any other salespeople I 
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Hard Drive international 

1208 E. Broadway #10, Tempe, AZ 85282; (800) 
234-DISK, (602) 967-4999. 

List Price: MiniScnbe 3053, $409 

in Short: Hard Onve Intematonal s dedicated to 
the hard disk market as well as to customer 
service. With some of the best MiniScnbe prices, 
€no-questions-asked money-back guarantee, 
and a sales staff well-versed in technical details, 
this mail-order house is unbeatable. 
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spoke with. With access to a comprehen- 
sive database of computer, hard disk, and 
controller information, they can check the 
BIOS and controller your PC currently 
uses if you tell them its make and year. I 
tried to sturnp a salesman by asking what 
disk to buy for the relatively unknown ITT 
Xtra/XP system. While he couldn't find 
that computer in his database, he correctly 
guessed the controller and hard disk it orig- 
inally had and knew how to upgrade it. 

In addition, the salespeople were able 
to explain the difference between RLL and 
MFM interfaces. They could discuss ac- 
cess speed sensibly and were conversant 
with interleave factors, caching, and 
mean-time-between-failure rates. When 
you ask about 40MB disks, information on 
every one they sell comes up on the sales- 
person’s computer screen. There are 12 
salespeople, all of whom have been trained 
by hard disk manufacturers. The 72 in- 
bound sales lines on the toll-free telephone 
order number are open from 7:00 a.m. to 
6:00 p.m. MST, Monday through Friday, 
and 11:00 a.m. to 4:00 p.m. MST on Sat- 
urday. 

Hard Drive is trying to work out a deal 
with Federal Express to make the last pick- 
up at 9:00 p.m. so that orders taken late in 
the afteinoon can go out the same day. The 
company now gets most orders out the 
door within 3 days. With the changes they 
are making, they hope to ship everything 
the same day, or at worst, the next day. 

The MiniScribe 3053 we got from Hard 
Drive arrived with the mounting rails, 
screws, and the faceplate in place. The 
drive cost $409, the second-best of the 
prices quoted for this unit within our re- 
view group. The MiniScribe also came 
with Disk Manager for low-level format- 
ting and partitioning of the disk. 

Along with the disk came an excellent 
installation manual—put out by Hard 
Drive—and a sheet for the MiniScribe 
3053, detailing jumper settings and format 
procedures. The manual covers installa- 
tion by the type of computer you have, not 
by hard disk type: the first section is for 
XTs, and the second section covers the AT 
and 386 machines. The guide is very well 
illustrated and quite complete. It teils you 
how to low-level format and partition the 
disk using Disk Manager or DOS. It also 
talks in general about using a hard disk and 
handling drive problems. At the end, 
you'll find a customer evaluation survey; 
its inclusion shows Hard Drive’s real dedi- 


cation to improving service. 

Dedication to service is also revealed 
by Hard Drive’s return policy. The compa- 
ny gives a 30-day money-back guarantee, 
with no explanations necessary. Problem 
disks will be replaced at any point in the I- 
year warranty. On top of that, the compa- 
ny always sends you a new disk, not a re- 
paired one. Your new disk will be shipped 
back to you the same way you shipped the 
bad disk in or by a faster method, depend- 
ing on the circumstances. 


OUTSTANDING TECHNICAL SUPPORT 

The technical support staff at Hard Drive is 
excellent. You can get support on a toll call 
line from 8:00 a.m. to 5:00 p.m. MST, 
Monday through Friday. Like the sales 
reps, the support people are trained by hard 


Hard Drive 
international’s 
technical support 
staff has a 
thorough knowledge 
of controllers and 
compatibility 


disk manufacturers at their factories. 

Every time I called the support staff 
they offered a wealth of information on 
hard disks. They understand the ramifica- 
tions of different interface schemes, have a 
thorough knowledge of controllers and 
compatibility issues, and are able to dis- 
cuss performance characteristics. I could 
not dream up one installation question that 
they couldn’t handle. 

Hard Drive International has been in 
business for about 3 years. In that time it 
has become the largest reseller of Mini- 
Scribe drives to corporations and individ- 
uals, selling about 3,000 units per month. 
In all, the company sells about 6,000 
drives per month—mostly single units to 
end users. 

In addition to the 40MB MiniScribe we 
evaluated, Hard Drive carries five other 
40MB units: two more from MiniScribe, 
two from Seagate, and one from Priam. Its 
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DISK BENCHMARK TESTS: COMPOSITE VIEW 


Pe 


Sample benchmark-test results from one disk of each type acquired 
from the mail-order companies were compared with results from the 
Seagate ST4038, the standard hard disk model found in an 8-MHz 
IBM PC AT. 

We found overall variances from a maximum of roughly 13 
percent to a minimum of about 2 percent (the Seagate ST251-1 
shaves 12.98 percent off the Seagate ST4038's score on the BIOS 
Disk Seek test and 2.2 percent off its score on the smail-record 
DOS File Access test). Thus, our benchmark tests show that there 
is little practical difference in performance among the leading 4OMB 
hard disks. if you're comparing these four brands through mail 
order, concentrate on price, compatibility, and service guarantees. 
Performance won't be the determining factor. 






PC Labs’ benchmark tests 
show littie difference in 
performance among the 
leading 40MB hard disks. 
When you are buying a 
hard disk by maii, price 
and service policies 
shouid be your primary 
concerns. 








Relative Times 
(Seagate ST4038 in an 8-MHz IBM PC AT = 100) 


JUNE 27, 1989 PC MAGAZINE Me) 


prices on the Seagate ST251-1 and the Pri- 
am ID45 were equal to or better than the 
best prices from other mail-order compa- 
nies we reviewed. Additionally, Hard 
Drive says that it will match any advertised 
price. When you combine this pricing poli- 
cy with the superb service and support the 
company provides, you have some very 
compelling reasons to buy from Hard 
Drive Intemational. 


PC Connection 
PC Connection (established in 1982) is lo- 
cated in the small town of Marlow, New 
Hampshire (population 600), and it 
shows—in all the night ways. The unhur- 
ried pace of small-town life is made appar- 
ent by salespeople who take their time ex- 
plaining products; no one is in a rush to get 
you off the phone. The tech support people 
handle returns and service on a case-by- 
case basis. 

The company concentrates on after- 
market sales of items such as peripherals 
and add-ons. PC Connection also carries 
over 1,000 software titles, but the only 
computers it sells are laptops. The sales 
staff has access to a product and inventory 
database; they keep abreast of most prod- 
uct lines by evaluating hardware and soft- 
ware on their own PCs. Every week a sales 
meeting is held, during which products are 
discussed and demonstrated by company 
employees. PC Connection also invites 
vendors to teach its salespeople about their 
products. 


SEAGATE EXPERTS 

When it comes to hard disks, the sales rep- 
resentatives are very knowledgeable about 
the Seagate line. That’s fitting, as PC Con- 
nection carnies only Seagate disks: 20-, 30-, 
and 40MB disks for XT-class computers, 


a 


PC Connection 

6 Mill St., Marlow, NH 03456; (800) 243-8088, 
(603) 446-7721. 

List Price: Seagate ST251-1, $449. 

In Short: When it comes to hard disks, PC 
Connection speciaiizes in Seagates. If unhumed 
indrvidual attention, accurate informaton, and 
reasonable prices are important to you, PC 
Connection fits the bul. 
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and two 40- and one 80MB disk for AT- 
class machines. The advice I received was 
practical, not pushy, and the salesperson 
was attentive to my needs. The sales staff 
knows what disks will work in IBM ma- 
chines and major brand-name compati- 
bles, but that’s it. If you have a less popu- 
lar computer, the sales staff may not be 
able to help you; they will recommend that 
you speak directly with Seagate or the 
computer manufacturer. 

After placing an order on PC Connec- 
tion’s toll-free lines, your product will be 
shipped UPS ground or optionally by Air- 
borne on the same day. The only unaccept- 
able payment method is American Ex- 


press. 

The Seagate ST251-1, the faster of the 
two 40MB disks PC Connection sells for 
the AT, costs $449—a good but not great 
mail-order price, and equal to what Fast 
Micro and Shamrock charge. The disk 
comes with the usual set of rails, screws, 
and cables. The only documentation ac- 
companying it is Seagate’s Universal In- 
stallation Handbook, which is brief but ad- 
equate. The hard disk also comes with 
Disk Manager, to take care of the low- 
level format and partitioning. A hard disk 
error map is taped to the top of the disk, 
and a factory test sheet using the Wilson 
Disk Tests is enclosed. 

PC Connection is installing more trunk 
lines so that a smaller percentage of calls 
will get busy signals on the company’s 
toll-free technical support line. Getting 
through to the technical support staff is al- 
most worth the wait, though, since they are 
congenial, knowledgeable, and able to 
handle just about any installation question 
that you might have. 

PC Connection doesn’t offer a money- 
back guarantee, and if you change your 
mind about a disk, you may be charged a 
15 percent restocking fee. Of course, the 
company honors the 1-year warranty of- 
fered by Seagate: in the early days of the 
warranty, defective disks are replaced with 
new ones. Later you will probably receive 
a repaired disk the same age as the defec- 
tive unit. The company will match the 
shipping method you used to send in the 
bad hard disk. In some cases, a replace- 
ment hard disk will be sent to the customer 
even before the original disk is returned. 
All matters relating to service fulfillment 
are at the discretion of the technical staff, 
which has complete autonomy within the 
bounds of the warranty. 





Shamrock is a division of Franklin Tele- 
communications, a large national distribu- 
tor of computer products. Shamrock itself 
has a small, dedicated, and experienced 
sales force. Seagate hard disks are one of 
the division’s primary items. In fact, there 
is a Seagate repair facility on Franklin’s 


premises. 

The salespeople at Shamrock can be 
reached by a toll-free telephone number 
Monday through Friday from 7:00 a.m. to 
5:00 p.m. PST and on Saturday from 9:00 
a.m. to 1:00 p.m. That is, if you don’t get a 
busy signal. Shamrock doesn’t use an an- 
swering system, so it can be hard to get 
through. I once tried calling for 13 minutes 
and finally gave up. When you do get 
through you can be put on hold for 10 min- 
utes or more. 

When I did reach the salespeople, they 
were extremely knowledgeable and friend- 


ly. They knew enough to ask a customer 


about his or her application use before rec- 
ommending a hard disk. They also knew 
what hard disks work with which control- 
lers and could discuss the trade-offs be- 
tween access speed and price. Advice was 
given freely and without any rush toward a 
sale. 

Hard disks can be paid for by any of the 
customary means, but there’s a surcharge . 
of 3 percent for using American Express. 
Products are shipped UPS ground. If the 
customer wants to pay the difference, 
Shamrock will ship by Federal Express. 
Orders go out on the same day if they are 
placed in the moming; afternoon orders 
ship the next day. 

We received the Seagate ST251-! from 
Shamrock. It cost $449, the highest price 
for that model in our group of mail-order 
companies (the same price that PC Con- 
nection and Fast Micro offer). But, in ad- 
dition to coming with Disk Manager from 


Shamrock 

733AA Lakefield Rd., Dept. P, Westlake Village, 
CA 91361 ; (B00) 722-2898, (805) 373-8688. 
List Price: Seagate ST251-1, $449. 

in Short: Although Shamrock's pncing ts often 
relatively high, tt offers an unusually flexible retum 
policy, extra software, and excellent sales and 
technical support. 
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Before Hiring 
A Project Manager, 


Its WiseTo Chec 
References. 


“We have rated SuperProject 





“There's little else g ; 
i . as the number one packuge 
1 Se loco rs sae —_—-. in the under $1,500 cost 
" } 7 ~ ; category.” 
Wo ber, 1988. Yahdav, 1Soft Decision, 
Wood, November, 1988. bgp 
“Lh 
x a and capacity 
choice. AR SuperProject 
hii fle leads the pack."— 
rogram, rich in 7 
ways November, 1988. 
ers PC WORLD 


a project."— 
November, 1988. 


It isn’t an easy thing choosing even develop projects on a PC, then 


project management software. consolidate them by uploading 
Countless programs and features toa mainframe. 

can make the task downright And that’s the kind of advantage 

daunting. that comes only from the world’s 
But we can help. leading independent software 


Or, more to the point, we'dliketo | company. 
introduce some people who can:the Fora brochure, free demo 
editors andcriticsofsomeofthemost diskette or more references, call 
prestigious computer magazines. 1-800-531-5236. In Canada call 
Noted above isjustasampling of 1-800-663-6904. , 
their recent reviews of SuperProject? Because, in the final analysis, 
our family of invaluable resource we want your project to receive 
tools. reviews along the same lines as ours. 
SuperProject Plus? Expert and 
Expert/2 for OS/2 offer comprehen- GQMPUTER: 
sive control over the smallest to Sinema ameter te ahaie 
most complex projects. You can ©1989 Computer Associates intemanonal, Inc 1240 McKay Dr, San jose.CA 95131 
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Do they callita 
its sohard to fmd wh 


ant poe 1803 «9-18-88 = 3: 36p 

Anz D0 2779 11-19-88 6:C1p 
Lanz = OC 2680 11-19-68 6:23p 
DIUPLAN §=POC = 562ZZ?_ 11-26-88 = 10: 124 
NYPLAN = DOC, «14656 «12-84-88 = :1.:38p 
Biking pac 3766 12-10-88 16:89a 
BUDFLAN BOC 27864 12-14-88 + =12:23p 
QTLYSALE OC 9076 12-18-88 1:41p 
QTLYSALS DOC 11367 16-68 10:23a 
PROJECT? DOC 12675 04-89 9:15a 
PROPOSAL 9356 06-89 6:33a 
CREDITS C 31689 16-89 41:1Za 
CREDIT2 30980 «1-10-89 = 2:35p 
CREDITS — DC 19788 1-12-89 «=—-9::45a 
BSFORCST 22385 «1-16-89 = 12:0 1a 
eSFOACSZ 22499 «1-17-89 = -9::0Sa 
ZNDHALF 12345 1-23-69 3:45p 
AKTPLAM! 1291 1-24-89 19:42a 
AXTPLANZ 1306 «1-24-89 = 11: 14a 
FaCTSHET 5264 1-26-89 9-9: 15a 
SCHEDULE 7069 = 1-30-89 = :12:33p 

69 File(s} 1650686 bytes free 


\ASNHYDOCS> 


You're looking for a specific piece of search through each directory, much less 
information on your PC. But you can’t re- load and unload every file to find it. 
member which memo, spreadsheet or even That’s why we created Magellan? 
which file it’s contained in. The first utility that helps you find your files 

And you're certainly not about to by letting you instantly see their contents as 


'Applicatsons supported tn Speed View enclude Latus 12 3, Sy mphony®, Manuscript®, Agenda® WordPerfect, dHase® MujuMate®, Microsuft® Word, WordStar®, Display Write, all ASCII fies, plus many more 
©1969 Lotus Development Corporation Lotus, | 2-3, Symphony. Manuscript, Magellan and Agenda are registered trademarks of Lotus Development Corporation WordPerfect 0s a registered trademark of Satellite Sohtware 





clisk because 
at youre looking for? 


they appear in your favorite applications. 

Without even having to load the specific 
applications that created the file. 

With Magellan, all you need is a general 
idea of what you're looking for. 

Because unlike other programs, the 
Magellan Explore function can perform a 
search on a phrase, a topic, an idea or even an 
entire file. Not just key words. 

Then it lists your ‘‘found”’ files on the 
left of your screen in order of how relevant 
the contents 
are to the 
search topic. 

As fast 
as you can 
scroll down 
this list, the 
Magellan 
SpeedView 
function in- 
stantly displays 
the complete contents of each file on the 
right of your screen, highlighting the relevant 
text for you. 

Using the information is easiest of all. 
Because all it takes is one keystroke to launch 
into the application that created the file, and 
it'll be loaded and ready to go. 

Or you could use Magellan to gather the 
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The Magellan Explore and Speed View functions 
let you locate everything related to a particular topic and see 


it as tf would appear in its native application. 


Introducing Lotus Magellan 


information you choose from several different 
applications (like a 1-2-3° spreadsheet and a 
WordPerfect? memo)! and put it into a single 
file so you can start using it right away. 

Best of all, you’re productive literally 
five minutes 
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ing Magellan. 


Hate 






















oe The menus 
ita are intuitive, 
Etat and every- 
pesto mt #4 se xe Se» | thing you 
Rae need to run 
With one keystroke, Magellan loads the pean 
the selected file and application, in this case 1-23, i$ on the 
80 you're ready to go to work. screen right 
in front of you. Which means that there is 
virtually no learning curve. 


Call 1-800-345-1043 for your free 
Magellan demo kit. Ask for ALJ-3593 to 
learn more on why Magellan is the quickest, 
easiest way to access all the information on 
your hard disk. = 

That way, 
you can spend 
time working 
with information, 
instead of just 
looking for it on 
your PC. 





International dBase and MultiMate are registered trademarks of Ashton Tate Corporaon WordStar 1s a registered trademark of Micropro Imernatonal Corporation Microsoft is a regisiered trademark of Microsoft Corporation 
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THE HARD DISK MARKETPLACE 








Before you start calling, prepare yourself with 
this list of models and specifications. 


by Henry Fersko-Weiss 

When you explore harddisk mail-order 
offerings in the sub-80MB range, you'll 
find that Seagate dominates the market. 
Of the eight companies we evaluated 
for this story, three sell no hard disk 
brands other than Seagate. The other 
five companies all sell more Seagate 
hard disks than any other 40MB brand. 
Four of them sell the next most popular 
brand, MiniScribe, and a smattering of 
other brands appear in the mail-order 
catalogs. 

The twomost common Seagate hard 
disks are the ST251 and the ST251-1. 
Both are half-height models that format 
to 42MB. The ST25? has an average 
access time of 40 milliseconds, while 
the ST251-1 runs at 28 ms. The companies 
we called charged prices ranging from 
$329 to $399 for the ST251, and from 
$389 to $449 for the ST251-1. 

One mail-order company sold the 
Seagate STI57R, a 34-inch RLL-encoded 
drive that formats to 5OMB and runs at 
30 ms.; it was quoted at $399. Another 
company sold the ST251N, a SCSI 
interface drive that formats to 43MB, 
runs at 28 ms., and costs $449. 

The two most prevalent MiniScribe 
hard disks were the 3650 and the 3053, 
both half-height models. The 3650 formats 
to 42MB and has an access speed of 61 
ms. Its price ranged from $299 10 $319, 
The 3053 formats to 44MB and has an 
access speed of 25 ms. It had a somewhat 
wider price range, from $399 to $459. 


Ontrack—as all Seagate disks do—it was 
accompanied by TakeTwo Manager, a 
backup program from United Software Se- 
curity (and a former PC Magazine Editor’s 
Choice). The drive also comes with Lepre- 
Cache, a disk cache utility. The program is 
Shamrock’s version of PC-Kwik from 
Multisoft Corp. 

The hard disk comes with the usual in- 
stallation hardware, and the installation 
guide comes from Shamrock. It’s illustrat- 
ed and covers the basics without getting 
very detailed. The hard disk comes low- 
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A third MiniScribe, the 8450, is a 
3%-inch drive that formats to 42MB, 
runs at 45 ms., and costs about $290. 
The last MiniScribe we encountered 
repeatedly was the 6053. Although it’s 
no longer being manufactured, the 6053 
is still sold through several mail-order 
companies. It is a full-height disk, with 
a formatted capacity of 44MB, running 
at 28 ms. Its mail-order price was quoted 
at $506, but since it is a discontinued 
model, you might be able to haggle it 
down. The 3053 replaces it in MiniScribe’s 
product line. 

Only one other brand of hard disk 
was sold by more than one of the companies 
we looked at: Priam. Its half-height 
1D45 formats to 44MB and runs at 28 
ms. It was quoted at $429 and $449. 

We encountered three other hard 
disks for AT-class machines, each sold 
by a different company. One of them, 
the 28-ms. Conner Peripherals SCSI 
40MB disk, is sold principally for Compaq 
machines and costs about $565. The 
second—the Mitsubishi MR535—formats 
to 42MB, has an access time of 28 ms., 
and sells for $399. The third disk is the 
full-height Micropolis 1333A, which 
formats to 44MB, runs at 30 ms., and is 
priced around $649. 

Though quite a few other 40MB 
hard disks are manufactured, they don’t 
sell in lange enough quantities to encourage 
mail-order companies to stock them. 
The bottom line: expect Seagate or 
MiniScribe, and always compare prices. 


Shamrock offers a 
flexible 30-day 
money-back 
guarantee that, in 
some cases, can be 
extended to 40 or 
50 days. 


Formatted Access Disk 
Model capacity time size 
MiniScribe 8425 21MB 68ms. HH 
MiniScribe 84255 21MB 68ms. 3% 
MiniScribe 9428F 21MB 40 ms. 3% 
Seagate ST225 21MB 65ms. HH 
Seagate ST225N 21MB 65ms. HH 
Seagate ST125 21MB 28ms. 3% 
Seagate ST125A 21MB 26ms. 3% 
Seagate ST125N 21MB 28ms. 3% 
MiniScribe 8438 30MB 68ms. 3% 
Seagate ST238R 32MB 65ms. HH 
Seagate ST138 32MB 28ms. 3% 
Seagate ST138A 32MB 28ms. 3% 
Seagate ST138N 32MB 28ms. 3% 
Seagate ST138R 4 32MB 28ms. 3% 
MiniScribe 3650 42MB 61ms. HH 
MiniScribe 8450 = 42MB 45ms. 3% 
MiniScribe 8051A 42MB 28ms. 3% 
Seagate ST250R 42MB 70ms. HH 
Seagate ST251 42MB 40ms. HH 
Seagate ST251-1 42MB 28ms. HH 
Seagate ST151 42MB 24ms. 3% 
Seagate ST157A 43MB 28ms. 3% 
Seagate ST251N 43MB 28ms. HH 
MiniScribe 3053 44MB 25ms. HH 
Priam ID45 44MB 28ms. HH 
Priam ID45-AT-D2 44MB 23ms. FH 
MiniScribe 8051S 45MB 28ms. 3% 
Seagate ST157R 50OMB 30ms. 3% 
Seagate ST157N 50MB 28ms. 3% 
Priam ID60-DP-D1 60MB 23ms. FH 
Seagate ST177N 60MB 24ms. 3% 
FH—full-height 54-inch 
HH—half-height 5Y%-inch 
3 Ye—half- height 3¥2-inch 


level-formatted and partitioned. The in- 
structions in the installation guide suggest 
using Disk Manager only if the disk 
doesn’t respond. The Guide tells you how 
to load the LepreCache utility. A regular 
TakeTwo Manager manual is also includ- 
ed. The hard error map is taped to the top 
of the disk, and the disk type appears on a 
side panel. There’s no factory test sheet. 


RETURNS AND REPAIRS 
Shamrock offers a money-back guarantee 
for 30 days. In some cases the company 


When 30MB just won't do... 


Neagates ST251 Family 
of 40, 60 and SOMB drives 


If 30 megabytes just isn’t enough to satisfy 
your disc storage requirements, then Seagate's 
5.25" ST2o1 family offers the capacity, performance 
and interface options you need for any operating 
environment. 

The cornerstone of our family is the best- 
selling ST251. Available in both ST412 and SCSI 
interfaces, with either 28 or 40 msec access 
time, this 42MB drive is perfect for demanding 
applications, 

For 50% more capacity, our ST277 features 
64MB of formatted storage, with the same access 
time options as the ST251. And for performance- 
driven, high-capacity applications, our 84MB 


ST296 has a 28 msec access time and an SCSI 
interface. 

Each drive in the family comes complete with 
utility software for easy installation and drive 
partitioning. You can configure the right solu- 
tion for your computer system by choosing from 
Seagate's own line of controllers and adapters for 
the ST25i family. 

No matter which model you choose, you'll 
receive the same high quality and reliability that 
have made Seagate the first name in disc drives 
worldwide. For more information on the ST251 
family, contact your authorized Seagate Distributor, 
or call Seagate at 800-468-DISC. 


SS Seagate 


The first name in dise drives 





will even stretch that guarantee to 40 or 50 
days. Bad disks are generally replaced 
with new ones, because Seagate common- 
ly sends a new one to Shamrock. Some- 
times bad disks are replaced with repaired 
drives of equal or younger age. 

When Shamrock gets back a problem- 
atic disk, it tests it in a PC, and then, if nec- 
essary, in a Wilson test machine. If a 
board-level repair can fix the problem, the 
disk is sent to the Seagate repair facility at 
Franklin; otherwise, it’s sent back to Sea- 
gate’s main repair facility in Florida. 

The tech support at Shamrock is very 
good, It can be reached from 8:00 a.m. to 
5:00 p.m. PST, Monday through Friday. 
My questions were handled quickly and 
courteously—even when I played the part 
of a totally baffled user, the support person 
was patient and led me through the instal- 
lation from start to finish. 

The Shamrock division of Franklin was 
created in the fall of 1986. It sells to end- 
users many of the same products that 
Franklin sells to retailers. All told, Sham- 
rock carries about 250 hardware products. 
With the wholesale division of Franklin, 
Shamrock maintains about $3 million in 
product inventory, which makes it unlike- 
ly that the company will be caught short on 
important stock items. 

At the 40MB capacity, Shamrock sells 
only one other brand of hard disk: Micro- 
polis. The Micropolis model 1333A is full- 
height and has an average access speed 
of 28 ms. Shamrock sells the disk for 
$649— its high price tag is due to its excel- 
lent mean-time-between-failure rating: 
25,000 hours. 





Although Zeos International isn’t new to 
the PC industry, it is new to the mail-order 
business. In 1987 Zeos started accepting 
mail orders for its computer systems. 
Since then it’s been gradually expanding 
its mail-order business, selling only the 
components and peripherals used in its 
computers. The company is just now be- 
ginning to sell parts to non-Zeos computer 
users, but it’s already doing many things 
right. It has knowledgeable sales and tech 
support people, great order and tech sup- 
port hours, fast turnaround, a money-back 
guarantee, and excellent prices. 

Zeos has the best order and tech support 
hours of any other mail-order company in 
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our review group. The lines are open for 
14 hours each weekday, on Saturday for 8 
hours, and on Sunday for 7 hours (the only 
Sunday hours in this group of companies). 
Weekend tech support hours are a big plus. 

When you call Zeos (toll-free), you 
reach an automated attendant. Then by 
pressing the right buttons, you can get to 
the sales department or tech support. You 
rarely get a busy signal, but you may have 
to wait to get through to a representative. 
The salespeople assume you have a Zeos 
system when you inquire about hard disks. 
One salesman even told me that the com- 
pany doesn’t sell parts to people without a 
Zeos computer. Obviously, the salespeo- 
ple are still adjusting to the shift to general 
mail-order business. At present, only 20 
percent of Zeos’s mail-order sales are to 
non-Zeos users. Once you get past this, the 
salespeople will ask questions about your 
needs. I found them prepared to discuss ac- 
cess | , interfaces, and the merits of 
different brands of hard disk. 


METHODS OF PAYMENT 

Zeos ships all orders placed before 1:00 
p.m. the same day; orders made after that 
get shipped the next day. The company 
won’t accept American Express, and or- 
ders paid for by personal check have to 
wait for clearance—up to 2 weeks. Orders 
are shipped via UPS. For normal handling 
and ground service you pay $5; overnight 
delivery costs $15. 

Hard disks can be ordered preformatted 
and partitioned, but this convenience costs 
$25 extra. Some of the other mail-order 
companies do the formatting without 
charging for it. Low-level formatting is 
easy to do using Disk Manager, which 
Zeos includes with its drives, so there’s no 
need to have Zeos do it for you. 

We received both a Seagate ST251-1 
and a MiniScribe 3053 from Zeos. Each 
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Zeos Inlernational 

530 5th Ave, NW, St. Paul, MN 551 12; (800) 423- 
5891. 

List Price: MiniScnde 3053, $399; Seagate 
S$T251-1, $399 

in Short: New to the mail-order industry, Zeos 
enters with style, offenng courteous service, 
competent support, and competitive prices ona 
variety of disks. 
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drive costs $399. This price for a Seagate 
matched the lowest price we were quoted, 
and the MiniScribe price was the absolute 
lowest we found. 

Both disks arrived with mounting rails, 
a faceplate, mounting screws, and a data 
cable. The only documentation for the 
Seagate was Seagate’s own pamphlet. 

The MiniScribe disk came with three 
manuals. The basic installation instruc- 
tions are contained in a four-page pam- 
phlet with just two illustrations. A techni- 
cal support manual covering three 
MiniScribe models (including the 3053), 


Zeos International has 
the best order and tech 
support hours of any 
other mail-order company 


in our review group. 


gives formatting and partitioning instruc- 
tions for various controllers and tells you 
how to use Disk Manager and DOS for 
partitioning. A product manual tells you 
all about the 3053 from the electrical inter- 
face to its functional characteristics. 

If you run into problems installing ei- 
ther one of the disks, Zeos’s tech support 
people can help you. Because they all have 
experience putting systems together, they 
have tested disks and know many of the 
problems firsthand. They were able to 
solve any problem I posed, including a 
dead disk. I was given a retum authoriza- 
tion number immediately. I sent the disk 
back to them with Federal Express’s over- 
night service and received a replacement 
drive 2 days later—also shipped via Feder- 
al Express. Zeos will always match the 
method of shipment a customer chooses. 

Zeos offers a 30-day money-back guar- 
antee, and nothing has to be wrong with 
the disk to take advantage of the offer. If a 
disk develops problems anytime during the 
1-year warranty period, Zeos will send a 
new disk or one that was returned during 
the 30-day guarantee period for reasons 
other than defective operation. To handle 
the demand for hard disks, Zeos maintains 
about 2 weeks of inventory. 

Although Zeos is very new to the gener- 
al mail-order business, it understands how 


“FORGIVE ME, FOR I HAVE 
LOST THE FILES. AGAIN? 


The devil made you do it. That is, MS-DOS° 
made you do it The commands were obscure. 
The file names made no sense. You couldnt even 
find the directory, much less the subdirectory. 

And so, another talk with the man upstairs. 


SOFTBREEZE* CHANGES 
THINGS FOR GOOD. 


Introducing SoftBreeze’ the fastest way to 
make your operating environment intelligible. 

With SoltBreeze, you use on-screen menus 
and plain English language to manage your files 
and disk logically. So you don't have to 
memorize DOS commands. 

And you can use 48 characters to name a 
file. So it's easy to sort, locate, retrieve, and view 
files. Not to mention copy, delete, back up, 
and print them. 

SoftBreeze offers you multitasking and “cut 
and paste’ features, too. Which means you can 
access all of your applications quickly. And 
transfer information efficiently. 


System requirements: 
IBM PC, XT AT PS/2 and compatibles, with 
hard disk. At least 512K and MS-DOS 3x. 


AN ANSWER TO THE 
PC MANAGER'S PRAYERS. 


For the PC manager, SoftBreeze is a breeze. 
Your users no longer must endure an etemity of 
training. And you dont have to answer endless 
calls for help. 

The program also installs automatically, and 
is fully compatible within networked architec- 
tures, even LANs. 

What's more, SoftBreeze uses less than 30K 
RAM, so it doesn't waste memory needed to run 
other programs. Which enhances the utility of 
your 512K-1MB PCs. 

And finally, you can easily customize indi- 
vidual environments and use powerful diagnostic 
tools to find and solve problems quickly. Control 


at last. 
Soft 2. 
B User Interface 


We put the personal back in PC. 





ABSOLUTION ABSOLUTELY 
GUARANTEED. 

for a limited time only, you can get SoftBreeze 
for just $129 ($169 after June 30). No other 
user interface offers so many features, uses such 
little memory, and is this affordable. In fact, 
you can try the package for 30 days. If you're not 
completely satisfied, your maney will be 
refunded in full. 

The option is yours. 
Pay MS-DOS penance 
forever, or pay for 
SoftBreeze today. 


Introductory 
er 
($169 after 6/30/89) 
1-800-322-SOFT 
(Order 24 hours a day, 7 days a week) 
CIRCLE 138 ON READER SERVICE CARD 


© 1989 SoftShell Systems, Inc. SohtBreeze in a trademark of SoftShell Systems, Inc. IBM, PC, XT, AT, PS/2 are trademarks of IBM Corp. MS-DOS is a trademark of Mecrosoft, Inc. 








A Perfect Defense Doesn't 
Have To Cost Billions 


From the man who wrote the book on data recovery 
comes the premier software defense against data 
loss. Mace Gold offers 17 programs to help safe- 
guard your data and keep your hard disk running 
reliably and efficiently. 

On guard with Mace Gold you have, foremost, 
Mace Backup, a fast, convenient, fail-safe way to 
save and restore hard disk data. Remedy stands in 
reserve, ready to find and automatically fix the 
inevitable weak spots on your disk before they can 
threaten valuable files. POP our power-out protec- 
tion software, can carry you past brown-outs, black- 
outs and keyboard lock-ups. And Vaccine stands as 
a final line of defense against “bombs, “viruses; 
and the odd “trojan horse’ 

No defense is perfect if it can’t recover, and Mace 
Gold provides what you would expect, the best data 
recovery there is. UnDelete and UnFormat offer 
flawless recovery of deleted files and entire disks. 
TextFix and dBFix go beyond simple ASCII 
retrieval to automatically find and rebuild lost, corrupted 
or damaged word processing and dBase files with- 
out losing precious format information. And now 





there's MUSE, a sector editor intelligent enough to 
teach you, and packed with enough recovery power 
to resurrect the “deadest” of disks. 


Of course, the best defense is still a strong of- 
fense, and Mace Gold gives you just what you need 
to keep your system moving fast and efficiently. 
With fast disk caching in regular, extended or EMS 
memory, quick and reliable file consolidation with 
UnFrag, and directory sorting and squeezing, Mace 
Gold can minimize wear and tear on your disk— 
and your fighting spirit. 

For all this, Mace Gold offers an exceptional balance 
of features, performance, ease of use, and price 
when evaluated against the competition under 
everyday working conditions. 

Add the benefit of having a 
company that specializes in 
recovering the unrecoverable 
working for you, and you'll 
never find yourself having to 
think the unthinkable about the 
safety of your precious files. 


welelm\s eles) ? 


Mace Gold is a trademark of Paul Mace Software 


SOFTWARE 





400 Williamson Way Ashland, OR 97520 
(800) 523-0258 ¢ (503) 488-2322 
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EDITOR'S CHOICE 


e@ CompuAdd 
@ Hard Drive International 


Both our own investigation and a PC 
MagNet survey of over 400 readers 
show that ordering hard disks by mail 
can be easy and inexpensive if you 
invest a little time and use some 
common sense. 

Keep in mind that everything 
we've said about buying hard disks 
for AT-class machines goes for PCs, 
XTs, and 386-based machines as 
well. Except for some arcane 
compatibility issues, it doesn’t really 
matter whether the disk you buy is a 
Seagate, a MiniScribe, or a Priam, 
but make sure you get one with an 
access time of 28 ms. Think about 
buying a disk bigger than 40MB, 
especially if you think OS/2 is in your 
future. The bigger the disk, the more 
likely you'll be entering the more- 
expensive worlds of ESDI and SCSI. 

If you’re dealing with a mail-order 
company for the first time, pay with a 
credit card, and remember that you 
probably don’t have to replace your 
controller (unless you want to try a 
new interface). 

You should strive to find the mail- 
order company that gives you the best 
combination of price and service. 
Though the majority of companies we 
evaluated have knowledgeable 
salespeople and are price- 
competitive, CompuAdd and Hard 
Drive International stand out. 
CompuAd4d is the giant of mail order, 
and even though its prices aren't the 
best, the amount of service, support, 
and extra software (like PC-FullBak) 
you get is impressive. Hard Drive 

Intemational, specialist that it is, has 
the smartest salespeople we talked to 
and prices that are competitive across 
the board. 





Talk to your customer instead of your computer 


Control your | IBM PC while you control your audience. All by 
yourself, you can give picture-perfect, PC-assisted sales presentations, make 
super group demonstrations, or even teach classes. In every case your 
attention will be focused on your audience, not on your PC. 


The secret is Remote Keyboard...a hand-held control device for 
running and manipulating programs on your PC or compatible from as far 
away as 50 feet. 


A fingertip touch on a hutton lets you display, alter or change data 
in the blink of an eye. You can roam the room, keeping in eye contact with 
your audience while controlling your computer with Remote Keyboard’s 
infrared signals. 


‘It’s neat,” Remote Keyboard users say. They’re right, too. It fits 
the palm of your hand and is UL-listed and FCC-approved. With Remote 
Keyboard, you don’t need an aide at the keyboard. You’re in control of the 
audience and your PC. 


It installs in less than a minute — without tools! Even if you're all 
thumbs, Remote Keyboard is simple to install. It has just three components 
— your wireless, hand-held device, a receiver which plugs into your PC’s 
serial interface, and a software driver on a diskette. Put it together, touch a 
button, and you're in complete control. 


Pay more attention to your prospects, and sell more 
successfully] Remote Keyboard is a wonderful teaching tool, too, and a 
must for PC-assisted product demonstrations. 


JUST $395...30-DAY MONEY-BACK GUARANTEE...USE 


important service and support are and of- 
fers terrific prices. It’s hard to find a better 
combination anywhere else. As Zeos gets 
more used to dealing with non-Zeos com- 
puter users, it will be an even better source 
to buy from. a 


YOUR CREDIT CARD. This handy device is just $395.00 plus $5.00 for 


shipping and handling. It comes with a 1-year limited ~~ 
warranty. So put yourself in control...order RISK-FREE | Pan 


PORTE 3) 3313903 


COMMUNICATIONS 
680 W. Maude Avenue * Sunnyvale, California 94086 
Phone (408) 733-5100 « FAX (408) 733-5600 


Remote Keyboard ws a trademark of Forté Communications, Inc. 
1BM and IBM PC are trademarks of IBM Corporation. 


Henry Fersko-Weiss is a frequent contrib- 
utor to PC Magazine. 


JUNE 27, 1989 PC MAGAZINE [ERB © 1989 Forte Communications, Ine. 





PC BRAND 


Chosen*1 For 
Customer 
Service and 


Support. 


“PC BRAND is the LL Bean of the personal 
computer mail order. 
PC BRAND wants no unhappy customers, 

and it's service and support policies help to 
insure that.” 


-Personal Computing’s 10 Best Mail 


Order Companies , Feb, 1989 










PC BRAND offers 
you more... 


Welcome to PC Brand. 
Your first place to shop. 
Your best place to shop 
for top quality IBM com- 
patible systems, custom 
configured to your exact 
specifications, and thou- 
sands of quality name 
brand peripherals & 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


Free Freight, 
Toll-Free Support, 
5-Year Warranty 
and more... 


Everyone promises you 
great service. We deliver 
the tangibles. 


Free freight ¢ Fast delivery 
*No credit card surcharges 
* A 30-day Money-Back 
Guarantee on every system 
we sell ¢Toll-Free Technical 
Support that will stay with 
you until your questions 
are answered and your 


problem is solved ¢ And 
our exclusive 5-Year War- 
ranty (call for details) on 
all PC Brand products. 


Call PCBrand today. 


For the best selection... 
the best products...at the 
best price, you can't do 
better than PC Brand. Call 
PC Brand today! 
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PC BRAND 286/12 $895 


- 





Now Using C&T 
“Neat” Chip Set 






fascinate! lacked) 
ser eat 
a acide ion 
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12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 »Landmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: 

80286 Processor Operating at 12MHz with Zero Wait States 
delivering 16MHz Effective Throughput 

¢ 512K RAM expandable to 4MB on the System board using 
256K and/or 1MB 100ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

¢ 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

¢ Enhanced 101-key AT Style Keyboard 

High Capacity System Power supply 

¢ Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

¢ Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware drivers 

© User configurable 1/O timing permitting compatible operation 

with older peripherals or faster 1/O for newer devices 
© 8Slot motherboard design (6 16Bit & 2 8Bit) 
* Small foot print case with 5 Disk Drive bays 
Options: 

¢ Full size 5 drive case ¢ Factory Installed RAM Upgrades 

¢ Custom configurations w/Name Brand peripherals of your choice 

¢ Compaq® Style LCD or Plasma Portable © Tower Case 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 


40MB-40MS. 
11MFM 


40MB-25M5_ 
11MFM 


$1917 


7IMB-18MS. 
11 MFM 








_ 286/20 or 386/SX-20 $1099 


Ideal Novell Server! 





20 MHz Clock, Zero Wait Operation 
NortonSI 20.4 eLandmark» 25.9mHz 286/20 
Norton SI 23.0 «Landmark 23.5MHz 386/SX 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 
© 80286 or 80386SX Processor Operating at 20MHz w/Zero Wait 
States in interleave mode delivering 26MHz Effective Throughput 

¢ 512K RAM expandable to 8MB on the System board using 256K 
and/or 1MB 100ns RAM 

© 1,2MB 5.25" or 1.44MB 3.5” Diskette Drive 

¢ 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

¢ Enhanced 101-key AT Style Keyboard 

* High Capacity 200 Watt System Power Supply 

Real Time Clock/Calendar with 5 Year Battery 

© 80287 or 80387SX Co-Processor Support 

* Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

¢ Built-in System Board LIM 4.0 EMS hardware drivers (286 only) 

* User configurable I/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

8 Slot motherboard design ( 6 16Bit & 2 8Bit) 

* Medium foot print case with 5 Disk Drive bays 

Options: F, 

Full or Mini SizeTower Case 

* Custom configurations w/ Name Brand peripherals of your choice 

¢ Compagq® Style LCD Portable ¢ Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 

ie cn | oa a 
1:1 MFM_ | 1:1MFM | 4:1 RLL | 1:1 ESDI| 1:1 ESDI 

| Mono | si550_| s1699_| s1s20_| s2006 | s2a00_| $3523 | 

| EGA | sive _|s23_| szz24_| 2490 | $3250. | sa9i7_| 

EE) 


TURN PAGE FOR MORE PC BRAND SYSTEMS... 
FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 





To Order Call 1-800-PC BRAND 


(aa 
(Call 1-800-722-7263...In Hlinois, Call 312-226-5200) FAX#312-226-6841 ce al 


PCBrand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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ixei BRAND 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 








-PCV20AD-II $669 


15 MHz Throughput in an XT. Complete w/ 
Monographics Card & Monitor. Norton SI 4.0 
512K, 360K Drive, Mono Card & Monitor, 84-Keyboard 


Standard System Features: 
® 10MHz Nec V20 CPU with 1.5 times the power of the 8088! 
¢ 512K RAM standard. Expadable to 640KB 
© One 360K Floppy Drive ¢ 84-key AT Style Keyboard 
® 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 
* All Ports and FDC Built into Motherboard 
for Increased Reliability 
® Hercules Compatible Graphics Card 
© 12" Monochrome Monitor 
* Accomodates up to 4 HH Mass Storage devices 
® AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
© Set-up & Operating instructions, 





Standard Pre-Built Configurations: 
PCV20 AD-II With 512K, Hard Disk Drive, Monitor & Video Card 





-PCBRAND 386/20 $1895 








20 MHz Clock, Zero Wait Operation 
Norton SI 24 » Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

® Intel 80386 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 30MHz Effective Throughput 

* 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB 100ns RAM chips 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

® 1:1 interleaving Dual Hard Drive/Floppy Drive controller 

*® Enhanced 101-key AT Style Keyboard 

» High Capacity 200 Watt System Power Supply 

® Real Time Clock/Calendar with 5 Year Battery 

© 80287 or 80387 Co-Processor Support 

* Phoenix BIOS with full MS/DOS, 05/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

® User configurable I/O timing permitting compatible operation 

with older peripherals or faster 1/O for newer devices 
* 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 
*® Medium foot print case with 5 Disk Drive bays 
Options: is 

® 32/64KB Cache Processor * Weitek Coprocessor ¢ Tower Case 

* Custom configurations w/Name Brand peripherals of your choice 

* Compaq® Style LCD Portable * 8MB 32Bit RAM Card Upgrade 


Standard Pre-Built Configuration: 


386/20 With 1024K, Hard Disk Drive, Monitor & Video Card 
ESE niezams | 150-teMs | 220-165 
1. MEM tarie | esp | 1iesp1 









TOWER STYLE CASE $220 
Add $220 to any Desktop Configuration 


Modeled in IBM's PS/2-80 
Style, this unit offers: 


© 220 Watt Power Supply 

® Two 3.5" Front Accessible Drive Bays 

* Two 5.25° Front Accessible Drive Bays 

® One 5.25" FULL SIZE Internal Drive Bay 

* TURBO MHz Digital Speed Display 

© Easy Access Snap-off Side Panel for quick 
“no-screwdriver” access to Internals 

“Tower” 1s a Regutered Trademark for NCR Corporation 
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PC BRAND 386/25 $2250 








"PC Bria offers the best low 


cost alternative around" 
-PC Magazine's Editors Choice Feb.14, 1989 


"Faster Than a Speeding Bullet!" 


~Computer Shopper Cover Story Nov, 1988 
25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 » Landmark Speed 35MHz 
Norton SI 30.5 «Landmark Speed 435 w/Cache 


1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 
Intel 80386 Processor Operating at 25MHz with Zero Wait States in 
interleave mode delivering 35MHz Effective Throughput 
© 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or 1MB RAM chips 
© 1.2MB S.25” or 1.44MB 3.5" Diskette Drive 
© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 
Enhanced 101-key AT Style Keyboard 
¢ High Capacity 200 Watt System Power Supply 
* Real Time Clock/Calendar with 5 Year Battery 
© 80287 or 80387 Co-Processor Support 
Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 
© User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 
© 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 
© Medium foot print case with 5 Disk Drive bays 
Options: 
© 32/64KB Cache Processor ¢ Weitek Coprocessor ¢ Tower Case 
* Custom configurations w/Name Brand peripherals of your choice 
* Compaq® Style LCD Portable ¢ 8MB 32Bit RAM Card 
Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 
el 40MB-40MS] 40MB-25MS coal 1OMB-28Ms | 150-16MS |] 320-16s 
ViMFM_|11MFM 1iRLL | eespt_| resp 


$3080 $4773 
| ca | sszsa_[sasas_| ssara_| 3700 [sas00_| ss1e7_| 
fvcassee] sets scot | ssces_ [som [se700 _[ ssase | 















cc 


386/33 CACHE —— $2799. 


33 MHz Clock, Zero Wait Operation 
NortonSI'45.9¢Landmark 52.5 MHz w/32K Cache 
Norton SI'459 «Landmark 53.4 MHz w/64K Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 
© True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States 
Delivering up to 53.4 MHz Effective Throughput 
© 32KB 20NS 4-Way VLSI Cache Standard 64KB TTL Version Optional 
¢ 1024K RAM Standard Expandable to 16MB 
© 1,.2MB 5.25” or 1.44MB 3.5” Diskette Drive 
¢ 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller, 
977.6 KB/SEC Caching Controller w/ESDI Configurations 
¢ Enhanced 101-key AT Style Keyboard 
¢ High Capacity 200 Watt System Power Supply 
© Real Time Clock /Calendar with S Year Battery 
© 80387 or Weitek Co-Processor support 
* AMI BIOS With Full MS/DOS, 0S/2, XENIX, NOVELL, 3COM 
and PCNET compatibility 
© 8 Slot motherboard design ¢ Full size case with S Disk Drive bays 
Call for Standard Pre-Built Custom 
Configurations and Other Options 


LCD PORTABLES fom $1670 


286 & 386 Systems 
°512K,1.2MB Drive, 
Combo Controller, 
Backlit Display 














All feature: 

© 640 x 400 Backlit 
Supertwist LCD by TOSHIBA 

© Monographic & Color operating modes, EGA Optional 

External Monitor Support. External Keyboard Port. 

* Sexpansion slots (3 long, 3 short)  86-key keyboard. 

© Accomodates two S.25" or 3.5" Floppy /Hard Disk Drives 

© 200 Watt 112/220 Autoswitch Power 

© Serial, Parallel, Game Port, Clock /Calendar Standard 


Standard Pre-Built Configuration: 





Portable Systern Processor and Drive Options 


po] mere | mmr | am | ors | 


1Floppy} $1670 $1970 $2600 $2800 
20MB $1979 $2279 $2909 $3110 
[soun | szioo | szoo | ssoso_ | ss200 








"386 Systems come with 1024K. ‘Norton SI 3.0 


SAVE ON NAME BRAND PERIPHERALS... SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND D 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 =] =] =} 


PCBrand, Inc. 954 West Washington Street, Chicago, 1L.60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm VISA, = 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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Shop PC Brand ‘Today. 


| LAPTOP COMPUTERS* | 





——____—, 


| MODEMS =. 





TOSHIBA 

1000; 512K, 80088, 1 FID... sens nee eee oe vee ene $779 
1600 BACKLIT, 80C86-12, IMG, 20MB HD,FDD ...3240 
1200HB; BACKLIT.1MB, 20MB HD,FDD.... ...... 2445 
3100E Gas PLASMA s0C8e-12, MB, 20MBHD,FoD .. 2805 
3200; EGA, 80286-12, IMB, 40MB HD, FOD..... ..... 3595 
5200/40 VGA, 80386-20, 2MB, 40MB HD, FDD, .. 6115 
NEC 


MULTISPEED HD .....eressveccosseees sreseegeeeers 2050 
ULTRALITE W/1MB ...02....s00scssssssseonseeere Call 
MITSUBISHI 


MP286L-220; 80286, 20MB HDD, FDD .... $2439 
Call on New NEC & TOSHIBA Models 


MONITORS* 


NEC 
Multisync 2A 14” (800x600) EGA VGA .$499 
Multisync GS 14" Mono ......scsssssssosseesoee 249 


Multisync 3D 14” (1024x768) EGA/VGA .Call 











Multisyne Plus 15° (960x720)... coe BOS 
Multisync XL 19" (1024x768) .... +2250 
MAGNAVOX 

12° Amber TTL Monochrome ........-:10.0: $79 
14° VGA Paper White Flat Screen ......... 145 
13” RGB (640x200) Color ... 

13" EGA (640x400) Color 


14” VGA (640x480) .31DP Colo: 
PRINCETON GRAPHICS 
Max 15 15" Multifreq. Monochrome ......249 
Ultra 16 16" Multifreq. EGA/VGA......... 879 
Ultrasync 14" Multifreg. EGA/VGA......520 
PRINCETON PUBLISHING LABS 
Multiview 15° Full Page Monitor w/adapt...890 
SEIKO 

M1430 14" (1024x768) Multifreq ........$595 
MITSUBISHI 

XC-1410 14” EGA (640x350)... 
AUM-1381 Diamond Scan 
HL6605 15" CAD Monitor. 
HL6905 19" CAD Monitor .. 
SONY 

CPD1302 13” (900x560) Multiscan ... 
CPD1320 13” (640 x 480) VGA....... 
ZENITH1 

ZCM-1490 Flatscreen Enhanced ........... $619 











NEC 14"Multisyne 2A 





PC BRAND 100% Hayes Compatible! 
1200 Baud Internal w/Bitcom 
1200 Baud External ... 
2400 Baud Internal wh Bitcom 
2400 Baud External ........s.00 
HAYES 

1200 External . 
2400 External . 
ATLL 
2400ETC Internal Modem w/MNPS5 .....165 
US ROBOTICS 

Courier HST /9600 .......sssossnsssronssseeesee $599 
Courier V.32 9600 Baud Ext.w/MNPS5 .. 889 









TAPE BACK-UP 


SPECIAL 








VIDEO CARDS | 
ATI 
EGA Wonder .... 
VGA Wonder 
VIP VGA 
NEC 
1024-256 ...... fe 
MVA 1024.. 
PARADISE 
Autoswitch 480 EGA 
VGA+ ... fe 
VGA+ 16 16 ‘Bit Version NEW . 
VGA Professional . 
PC BRAND 
Mono Graphics w/Printer Port ..... 
Color Graphics w/Printer Port. 
EGA (640x480) Autoswitch 
WVGAG ca ccenetrererscesscinreo severe 
VIDEO SEVEN | 
VEGA DELUXE 
VEGA VGA... 
FASTWRITE vi 
VRAM VGA 
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DISK DRIVES 


FLOPPY DISK DRIVES: 

360K 5.25" HH Black ...csssssees savtevernesees 
720K 3.5" HH w/5.25" Mounting .. 
1.2MB 5.25" HH Grey aeescssccsesssecees 
1.44MB 3.5"HH Grey w/5.25" ‘Mounting 95 
PS/2 FLOPPY DRIVES 

CMS 5.25" 360K /PS/2_ Ext Floppy —. 


MINISCRIBE 3180E 












$199 


4 

| CHI He) 

HARD DISK DRIVES: 
SEAGATE 

20MB 65MS $T225 w/XT Controller ... 
20MB 35MS $T125 w/XT Controller ..... 
20MB 35MS ST125 nes. ssssssseesserseeaes 
30MB 65MS ST238 w/XT Controller 
30MB 35MS ST138 ......ssscssssssosserseseee ae 
30MB 35MS ST138 w/XT Controller f 
40MB 40MS ST251 ... 
40MB 28MS ST251-1 
40MB 24MS ST151 ..... ees 
80MB 28MS ST4096 Full Height.............. 
MINISCRIBE 

40MB 61 /40MS M3650 .....-scrsssssseees 








150MB 16MS M3180E ESDI 1/2 Hgt! 
320MB 16MS M9380 ESDI FuilHeight .1550 
640MB 16MS M9760 ESDI Full Height 3400 
PRIAM 

45MB 28MS ID45H Half Height .... 


4 295 





$489 
130MB 20MS IDI30AT Full Height ......1395 
132MB 20MS IDI30PS INT. for PS/2 ...1450 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
230MB 25MS P230R2 RLL Full Height 1495 
330MB 20MS 1D330PS INT. for PS/2 ...1895 
330MB 20MS ID330EC ESDI w/CNTRL .2250 
Priam External and PS/2 Drives also Availabie 
IOMEGA 
B1201 Single 5.25" 20MB Int. ...... $765 
B220 Dual 5.25" 20MB EXt. ....sssessorssrsennee 
B1441 Single 5.25" 44MB Int ......sss.s0es. 
B244X Dual 5.25" 44MB EXt........seccessoees 
If the drive you require is not listed here please 
contact our sales department for a quote! 


TAPEBACKUPS sy 


60MB Archive Int. or Ext. w/Cnerl. ....$590 
60MB Maynard Maynstream Portable ...889 
60MB Maynard Maynstream for PS/2 ..889 
40MB Irwin Internal....... 
80MB Irwin Internal............ + 509 
150MB Archive Internal ..... soe ILD 
150MB Maynard Maynstream Port. .....1395 
2.2GB Maynard 2200HS 8mm Drive ....4350 
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Save Time. Save Money. 


SCANNERS/DIGITIZERS 


Complete PC Handscannetr....sssse: 
Complete PC Half Page Scanne 
Dest 1020/2020 Scanners ... 
Diamond Flower HS3000 Hand Sean ...249 
Hewlett Packard Scanjet Plus Call 
Microtek MSF300G 
Microtek MSF300C ... 
Microtek MSF300Q w/ 64 nae Levels 1850 
Summasketch 12x12/ 12X18. .100+0+.378/635 


EPSON 

LX800 180/30.....180 LQ500 180/60..... ae 
FX850 330/88....Call FX1050 264 /54..... 
LQ850 330/88...Call LQ1050 330/88... ai 
LQ950 264/88...Call LQ2550 400/108..Call 











DOEK S000 553780 sesscssensnesomversonrsasnessnessnnie Call 
BROTHER 
HLSE Laser Printer .........s00sessonsseeeeneees 1875, 
DICONIX 


150P 150/50 ......305 300WP 310/73 .....479 
HEWLETT PACKARD 

Deskjet Plus .....690 Laserjet Il ........ 1720 
Font Cartridges Call MemoryUpgrades ...Call 
Laserjet IID Duplex Laser Printer .......2995 


NEC 

P2200 170/55 ....345 LC890 Laser ....... 3190 
P5200 265/90 ....530 P5300 Wide ..........675 
OKIDATA 

ML390 270/90 ..475 ML391 270/90 .....655 
ML320 300/62 ..345 ML393 450/120 ...995 
ML321 300/62 ..479 ML393C 450/120 . 1069 


PANASONIC (New Models Listed) 






1180 192/38.....$189 1191 240/48 

1124 192/63.......339 1592 220/38. 

1595 290/51......469 1524 240/80 
TOSHIBA 

321SL 216/72 ....479 341SL Wide Carr .615 
351SX 360/120..949 Express 311 ........ 399 


PANASONIC KX-P1124 








PC BRAND- YOUR 
#1 LAN SOURCE ! 


| NOVELL NETWORKING | 









NOVELL 

4 User ELS 286 Level 1 $479 
8 User ELS Level II... 

Advanced Netware 286 V2.15 . 

SFT Netware 286 V2.15 ..... Call 
Disc Coprocessor Board ..... 379 
NE2000 Ethernet File Server Board ........399 
NE1000 Ethernet Card .........ossssossssssssenee 299 
TIARA 

Lowest Priced Lancards 

Lancard /E 16 Bit Ethernet board... 





$369 
Lancard /E 16 Bit Ethernet board for PS/2....369 
Lancard/A 8 Bit 1/2 5lot Arcnet board. 
Lancard/A Arenet board for PS/2..... 
Lancard/E Twisted Pair Ethernet Card. 
8 Port Active Hub... 
4 Port Passive Hub. 


GATEWAY (PC Magizines Editors Choice) 
G/Ethemet AT 
G/NET.. 
G/ Ethernet for PS/2... 
WESTERN DIGITAL 

Ethercard Plus w/Boot Ram Socket... 













$269 
Ethercard + twisted pair ethernet board...... 






Ethercard+A for PS/2 
Starcard+ wocscsssseues 
Ethercard+ w/Novell Drivers 
STANDARD MICRO 
ARCNET Passive Hub .. 
ARCNET Active Hub .. 
PC130 ARCNET BOARD Now EGA compat 135 
PC260 TWISTED PAIR ARCNET CARD........ 130 
PC500-WS 16 Bit Work Station Board ...389 
PC5S50 16 Bit Twisted pair Arcnet Card...,....Call 
PC500-FS 16 Bit File Server Board ..........479 
ELGAR 


1IDS1100 1000 Watt UPS.........ccsccsssesssnsoed Call 
SFT LAN SYSTEM Software w/cable.......Call 

















(xe) BRAND 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different name brand 
products, Call for prices on products not listed 


FAX MACHINES/CARDS — 






895 FO300..... 
QUADRAM 
JT FAX PRO96..359 JT FAX 9600 ......... 549 
MURATA 
M1200 w..ceserssseessee679 M1600 ...cscccsccreeeeeee 879 
COMPLETE PC 
4800B FAX......... 249 9600B FAX .......00 399 


SERIAL MOUSE 


AST Rampage 286 W/512K ..css-c-osessconee 







DIGIBOARD 5mart 8 Port Serial Card 
INTEL Aboveboard Plus w/512K . 
INTEL Aboveboard Plus 1/O 512K 
INTEL inboard 386 for PC w/IMB 
INTEL Inboard 386 AT .....ccvssscsesseee 
PC BRAND 

1/O+ll For AT’s Ser/Par/Game............. 


$45 
1/O+II For XT’s Ser/Par/Game/Clock ...45 


“Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To ‘Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 PER 6 


= 


PC Brand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm =k VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-6625ERV PCM812 


CIRCLE 311 ON READER SERVICE CARD 


bathe pale 


Dazzle them with the most | * 
stunning professional color 
output of any software available. 
Without getting frazzled in the 
process. o 

All you need is DRAW 
APPLAUSE™ from Ashton-Tate. 

DRAW APPLAUSE has something you wont 
find anywhere else—a built-in sense of design. 
Professionally-designed complementary 
palettes help you put together colors that 
harmonize. So your whole presentation looks 
consistently great. 

Theres no guesswork about your out- 
put, either The WYSIWYG display lets you 
see every detail of your final output. Before 
its final. 

And with the Ashton-Tate Graphics Service” 
you can send images over your modem with- 








\ out ever leaving the program —and get 
\ back striking color slides in as little as 
\  2Ahours, For a fraction of the price of 
“\ — outside services. 
Or if you prefer, you can do 
it yourselfi—with your own printers, 
plotters, and cameras. 9 \,gnnare 
For a free self-run- are 
ning demo* or more aPC RAICS, brain 
information, just call i a 
800-437-4320 ext. 1300. 
DRAW APPLAUSE 
from Ashton-Tate. 
Its the easiest way 
to ves an audience. 


\ ASHTON “TATE” 





O) 





eesakes EGA/VGA aon Monitor °' bene stay 49 4900 ext. 1300 Trademarks/owner DRAW APPLALISE, 
‘Tate Logo/Ashtan Tate Corporation. 


© 189 Ashton Tate Corporation. 
Arye eee 
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Fine Lines: 
The PC 


As Illustrator 


by Isaac Victor Kerlow 


The best vector-based illustration packages for 

the PC now approach the quality of those that have 

been avaiiable on the Macintosh for some time. PC Magazine 
evaiuates Adobe IIlustrator, Corel Draw!, GEM Arline, 
MASS-11 Draw, and Micrografx Designer. 


istinctions among various 

types of PC-based graphics 

programs are sometimes 

very blurry. You can find 

different types of programs 
in a spectrum that ranges from simple paint 
programs that create bitmapped images, 
presentation graphics packages that spe- @ 
cialize in constructing charts for slide 
shows and reports, vector-based (or ob- 
ject-based) illustration packages that help 
you create freehand illustrations and draw- 
ings of great complexity, and traditional 
CADD packages for architecture and engi- 
neering applications. 

The five illustration programs reviewed 
here—Adobe Illustrator, Corel Draw!, 
GEM Artline, MASS-11 Draw, and Micro- 
grafx Designer—are all vector-based. 
Priced between $495 and $695, they differ 
from paint programs and business graphics 
programs in important ways. In particular, 
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ILLUSTRATION SOFTWARE 


Pwelllie: @eil}ie] aren omc yy aller) 





The world of graphics is a complicated one. 
Here are its seven main continents. 


PAINT PROGRAMS 

Paint programs are for rough sketches, frechand drawings, or modification of 
scanned (TIFF) images for desktop publishing. They produce bitmapped 
images, which degrade when enlarged and have device-dependent resolution. 
Images are easily editable at the pixel level, and file size grows with image 
size. Most of these programs generate files in .PCX format. Examples: PC 
Paintbrush, Publisher's Paintbrush, Windows Paint, 





ILLUSTRATION/DESIGN SOFTWARE 

This type of software produces vector-based images, Curved line-drawing 
tools are an advantage found in these programs. Sophisticated color models 
are often available for the creation of camera-ready color separations. The 
popularity of these packages is growing relative to that of paint programs, 
because output is device-independent (image resolution can be as high as the 
output device allows). Programs generate a number of proprietary file 
formats. .CGM (Computer Graphics Metafile) is a strong candidate for the 
object-based standard image file format. Examples: Adobe IIlustrator, Corel 
Draw!, GEM Artline, MASS-11 Draw, Micrografx Designer. 


PRESENTATION GRAPHICS SOFTWARE 

Presentation graphics packages help the nonartist create good-looking text, 
data-driven graphs, and simple diagrams. Charting is linked to numeric data 
(often imported from spreadsheets). Some packages include graphics primi- 
tives (arrows, boxes, lines), and some offer clip-art libraries to supplement 
diagrams and charts, Editing, moving, and resizing is easy. Packages support 
a variety of output devices, including film recorders, plotters, laser printers, 
color printers, and slide service bureaus. Examples: Freelance Plus, Graph 
Plus, Harvard Graphics. 

Desktop presentation packages are offshoots of presentation graphics that 
stress the concept of a total presentation. They include the ability to sequence 
slide shows on a monitor and to prepare speaker notes and audience handouts. 
Some graphics packages (Freelance Plus, Harvard Graphics) are address- 
ing this need with slide-show utilities, but right now, with the exception of 
Xerox Presents, the Mac's Microsoft Powerpoint and Aldus Persuasion have 
no PC peers. 





vector-based programs are extremely ca- 
pable when it comes to handling most of 
the hard-edge illustration tasks graphic art- 
ists have traditionally done by hand using 
technical pens, french curves, and transfer 
screens. They do, however, take on some 
of the characteristics of CADD packages. 


WHAT THEY AREN'T 

Illustration programs are not paint pro- 
grams, and here’s why. Bitmap-based 
paint programs let you create an illustra- 
tion pretty much the way you would using 
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traditional painting tools like pencils, 
pens, brushes, and, of course, paint. These 
programs make it possible to simulate the 
rich, uneven textures or colored brush- 
strokes of watercolors or oil paintings. At 
its simplest level, the illustration you cre- 
ate is composed of a matrix of pixels called 
a bitmap, in which each pixel has an inten- 
sity or color value assigned to it. 
Unfortunately, bitmaps degrade as you 
enlarge them, while vector-oriented pack- 
ages create drawings that are more like 
CADD images; they ‘‘stretch’’ as you en- 


large them, maintaining their resolution 
and ratios at any size. Since lines in vector- 
oriented software are mathematically de- 
fined, they have no specific incarnation: 
they have no resolution, no width, no col- 
or. Such lines (or paths) are in effect de- 
vice-independent. 

Even fuzzier is the line between vector- 
oriented illustration software and comput- 
er-aided design and drafting (CADD) pro- 
grams, most of which are also vector- 
oriented. Sometimes it’s only the type of 
functionalities each program has—and its 












ILLUSTRATION SOFTWARE 


ANIMATION SOFTWARE 
These programs link, chain, and sequence multiple graphics to create deskiop 
videos. All have transitional screen dissolves (wipes, fades) that you can design 
and direct. Packages include scripting languages that let you create the illusion of 
movement, they also include simple graphics tools to create images. Screen 
captures from other sources can be modified and sequenced as weil. The results 
are shown on a monitor, sent as a demo or tutorial disk, or used on a laptop during 
a sales call. Examples: PC Storyboard Plus, Show Partner FIX, VCN Concorde. 


CADD SOFTWARE 

As technical cousins of vector-based design software, CADD (computer-aided 
design and drafting) packages are primarily used in the fields of architecture, 
engincering, industrial design, and facilities management. Auto-dimensioning, 
3-D capabilities, shading, and solid modeling are some of the high-end features 
that make CADD stand apart from illustration packages, though many CADD 
images can be exported to illustration packages for further editing, or to desktop 
publishing documents, Examples; AutoCAD, Cadkey, Generic CAD. 


DESKTOP PUBLISHING 

DTP packages import graphical images created else where and surround them with 
text to create complete fliers, newsletlers, advertisements, and books. These 
packages can import all common graphics types, and they have some ability to 
modify and size graphics directly. Examples: 18M Interleaf Publisher (which 
includes built-in charting and illustration tools), PageMaker, Ventura Publisher. 


OTHER GRAPHICS TOOLS 

Clip-art libraries contain files of professionally created illustrations and are 
available in both bitmapped and object-based formats from a number of vendors. 
Some packages, like Computer Support’s Arts & Letters, offer extensive editing 
capabilities, while others, like /mageBase, offer images that aren't meant to be 
edited. 

Screen capture software grabs the image on-screen from video memory for 
insertion into adocument, for output toa high-quality device, or for modification, 
Examples: Collage, Hotshot, Pixel Pop. 

File conversion software translates one graphics format into another to move 
images among graphics programs—for instance, between vector-based and pixel- 
based packages. Examples: HiJaak, Passport. 





specific applications—that separate these 
two categories. 

CADD drawing tools are usually in- 
flexible, while the drawing tools in illus- 
tration programs are generally easy to ma- 
nipulate without following a rigid grid. 
Printing options in CADD programs are 
usually set up so that final output is done 
on pen plotters or devices that imitate the 
style of pen plotters. The final output of an 
illustration program is usually produced on 
high-resolution raster (vector) devices like 
laser printers—especially PostScript laser 


printers—and typesetting equipment. 
Most object-based illustration programs 
also offer some kind of graphic arts color 
separation technique, be it CYMK (cyan, 
yellow, magenta, and black) or the Pan- 
tone Matching System, and their text tools 
include many of the functions of a typeset- 
ting system, 


TECHNICAL ILLUSTRATIONS 

Think of a technical illustration with its 
smooth curved lines fitting perfectly into 
each other, airbrushed color gradations, 





and precise shapes. Using vector-oriented 
programs is very similar to making a col- 
lage out of paper cutouts: each element 
(lines, shapes, letter forms) is an indepen- 
dent object with its own attributes, and ele- 
ments overlap each other. 

One of the most distinctive characteris- 
tics of vector-oriented programs is the way 
in which lines are defined. Instead of creat- 
ing an entire line by drawing continuous- 
ly—the way you would with a paint pro- 
gram—you lay down discrete points, 
anchor and control points, these control 
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the length and curvature of line segments. 
As you lay out the control points, the pro- 
gram creates a mathematically defined 
(Bezier) curve, a *‘path’’ that connects the 
points to one another. A set of secondary 
control points, called tangent points, is 
available in most programs for further re- 
finement and control of the path’s curva- 
ture and tension. 

The real power of a vector-oriented pro- 
gram lies in its ability to manipulate a 
drawing by maneuvering a curve’s control 
points. This technique lets you create an 
infinite number of variations on an original 
drawing ina relatively short time. 


MAC ORIGINALS, PC UPSTARTS 

Except for some CADD software, the Ap- 
ple Macintosh environment was once the 
place to find object-based programs. Some 
of the initial Mac contenders have come 
and gone, but the two best-known object- 
based illustration programs that remain in 
the Mac arena are Aldus’s Freeland 2.0 
and Adobe Systems’ /ilustrator 88. In 
their current versions, both of these pro- 
grams are very powerful design and illus- 
tration tools. 

During the last 2 or 3 years, vendors in 
the graphics industry have ported object- 
based illustration products from the Mac- 
intosh to the PC environment with varying 
degrees of success. Adobe’s Illustrator 
was the first major Mac illustration prod- 
uct to find a home on the PC; unfortunate- 
ly, it lost much of its functionality (at least 
in Version |) and much of its appeal during 
the trip. Will Aldus try to bring its success- 
ful FreeHand package over to the PC envi- 
ronment? It hasn’t yet, but it should. 

Many PC CADD programs were con- 
verted from or upgraded to illustration pro- 
grams. Micrografx Designer and MASS- 
1] Draw, for example, seem to have their 
roots in early CADD models, but today 
they both have illustration features. Some 
new PC illustration programs were created 
from scratch, like the recently introduced 
Corel Draw! and GEM Ariline. 

The five programs reviewed here share 
many similar features. Each may lay claim 
to outshining its competition in one respect 
or another, but in general, their richness in 
functionality and performance is slowly 
approaching the standard that users in the 
Macintosh environment have come to ex- 
pect. The bad news is that none of them 
has quite reached that standard yet. 

In terms of ease of use and interface 
techniques, most of the programs re- 
viewed here fare well, though MASS-I1 
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Draw has a pre-Macintosh look and feel 
that is more akin to that of a CADD pro- 
gram, and Designer can be complex to 
work with. 

All the programs have the basic curve- 
drawing and editing tools, as well as the 
basic transformation and viewing tools 
(translating, moving, scaling, slanting, 
and zooming in). Some of these programs 
let you do all transformations through the 
keyboard—a must to achieve precision. 

Control over type styles is very uneven 
in this software category. GEM Arline and 


Before making a buying 
decision, consider the 
kind of illustrations 
you need to draw. 


Corel Draw! give you almost absolute 
control over kerning, manipulating letter 
forms as paths, filling them with patterns, 
or aligning them along another path—un- 
like the other packages. 

Color and pattem manipulation is an- 
other area where the packages are not 
equal. Adobe Illustrator and MASS-I1 
Draw do not support on-screen color at all. 
Some of the programs that do offer color 
are limited to one model, while others can 
operate in a variety of color models. Corel 
Draw!, for example, gives users the option 
of working with CYMK, HSL (hue, satu- 
ration, and lightness), RGB (red, green, 
and blue), and Pantone (spot-color) color 
systems. MASS-11 Draw and Micrografx 
Designer offer a wonderful array of pat- 
tems plus powerful editing tools. 

All the programs reviewed here can do 
automatic tracing of an imported bitmap 
file. This vital feature allows any bit- 
mapped image from a scanner or a paint 
program to be transformed into an object 
that can be manipulated by an illustration 
program. Most of the packages accept a 
variety of file formats for input, and many 
include conversion utilities. 

Micrografx Designer also has the abili- 
ty to print an alphanumeric list of all ele- 
ments used in an illustration. And Corel 
Draw! lets you copy attributes between ob- 
jects and set up text style sheets. 


ASSESSING YOUR NEEDS 

When it comes to making a buying deci- 
sion, first consider the kind of illustrations 
you need to draw and the tools you'll need 
for creating them. Think about the file for- 
mats you must import and the formats you 
want to end up with. You also might want 
to assess whether an extensive collection 
of clip art is important to you. Designer ex- 
cels in this category, and other specialized 
products like Arts & Letters from Comput- 
er Support Group offer thousands of clip- 
art images. (PC Magazine has planned a 
review of clip-art libraries for a future is- 
suc.) 

If your application is somehow related 
to CADD activities, then turn to one of the 
two packages that have their origins in that 
area: MASS-11 Draw or Micrografx De- 
signer (the latter even handles auto-dimen- 
sioning—the ability to calculate and dis- 
play the length of a line). If auto-tracing is 
important to you, Adobe Illustrator, with 
its excellent auto-trace utility, could prove 
a good choice. If your application de- 
mands superb color and type control, then 
Corel Draw! or GEM Arline are the obvi- 
ous winners. GEM Artline is also the per- 
fect candidate when compatibility with the 
very popular Ventura Publisher is a con- 
cem, since both run under Digital Re- 
search’s GEM environment. 


LOOKING AHEAD 
The future of illustration software for the 
PC is bright. Even some business graphics 
programs like Lotus’ Freelance Plus 3.0 
(released last fall) and Micrografx’s Draw 
and Graph Plus (a graphing cousin to De- 
signer, with many of its drawing abilities) 
are getting into the drawing act. For in- 
stance, the new version of Freelance Plus 
will support Bezier curves; import TIFF 
images that can be flipped, rotated, and 
sized; and offera WYSIWYG preview. 
As for PC-based, object-oriented draw- 
ing software, the number of products is 
still small, and the field is wide open. The 
lack of illustration facilities in desktop 
publishing programs (as well as the ever- 
increasing importance of PC-based DTP in 
professional publishing houses and corpo- 
rations) is just one reason why you can ex- 
pect to see more object-oriented, hi-res il- 
lustration programs in the near future. The 
emergence of the $2,500 JBM Interleaf 
Publisher, which combines desktop pub- 
lishing and illustration tools in one ex- 
tremely powerful package, may be a sign 
of things to come (see ‘‘Interleaf: The In- 
dustrial-Strength Publisher,’’ PC Maga- 
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zine, December 27, 1988). The growing 
desire to make use of the cost-effective, 
microcomputer-to-high-end typesetting 
machine connection, which object-orient- 
ed illustration software often ably sup- 
ports, will also help rush development in 
this market. 

What it all boils down to is this: Increas- 
ingly sophisticated illustration packages 
will continue to take the place of conven- 
tional drawing tools. As improvements 
evolve in such areas as spot-color display 
and separation, text manipulation, and im- 
age importation, graphic arts will move 
even further away from the T-square and 
closer to the PC. 


Adobe Illustrator 


by Isaac Victor Kerlow 


Adobe Illustrator, $695 from Adobe Sys- 
tems, can handle many of the illustration 
tasks traditionally done by hand with tools 
like technical pens, french curves, transfer 
screens, and patterns like those manufac- 
tured by Letraset. /Ilustrator can also be 
used for tuming scanned bitmap images 
into vector-based objects and for convert- 
ing AutoCAD files into Encapsulated Post- 
Script (.EPS), a format compatible with 
most desktop publishing programs. 


PAST HITS, PRESENT MISSES 

Adobe Systems has an excellent track rec- 
ord in the world of desktop publishing and 
illustration software. Adobe was the origi- 
nal developer of the PostScript page de- 
scription language, the standard in the 
world of electronic publishing and color 
separation. The company also developed 
the Adobe Type Library, high-quality dig- 
ital versions of a number of classic type- 
faces, and Adobe Iilustrator 88, the Apple 
Macintosh version and predecessor of the 
PC product. 

Here comes the disappointment: the 
first PC version of /ilustrator, which runs 
under Microsoft Windows (a runtime ver- 
sion of Windows is included), is not nearly 
as powerful as its Macintosh cousin. Many 
of the features that made the program so 
successful on the Mac are missing from the 
PC version. The dimensioning tool, for ex- 
ample, which puts measurements along 
the edges of a drawing (a la CADD), has 
been left out. (Micrografx Designer is the 
only product evaluated here that does have 
dimensioning capabilities.) A clipping 
function that would allow you to perform 
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Boolean-type operations on shapes is not 
yet available either. 

Mac-implemented features like on- 
screen color and pattern support (a must by 
today’s graphic arts professional stan- 
dards) are also nonexistent. The popular 
HSL (hue, saturation, lightness) color 
model is missing, as are the RGB (red, 
green, blue) and Pantone color systems. 
You can get full color output only if you 
have access to an expensive color Post- 
Script printer. In addition to that, printing 
the CYMK (cyan, yellow, magenta, 
black) color separations requires you first 
to transfer the data to Adobe Separator, a 
utility program that exists exclusively in 
the Macintosh environment. Printing half- 
tone screens is not user-definable, and out- 
put scaling features and registration marks 
are not available. 

On the plus side, /Ilustrator is very easy 
to install: CONFIG.SYS and AUTO- 
EXEC.BAT are automatically modified. 
Illustrator also comes with four helpful 
manuals: the tutorial is very instructive, es- 





(800) 344-8335 
(415) 961-4400 
Uet Price: $6095 (includes a runtime version of 


Microsoft Windows). 

Requires: 640K RAM, 256K expanded memory, 
DOS 3.0 or tater. 

{n Short: Adobe Mustrator is a PostScript-based 


Grawing generate high-quality 
line illustrations, but Version 1 is a poor indicator 
of the richness of the program as It exists on the 
Mac, The PC version has no color support, and 
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pecially for users unfamiliar with curve- 
based drawing programs; the user guide 
covers all the program’s options in detail; 
‘Symbols, Borders and Letterforms”’ de- 
scribes how to use a clip-art library; and 
the fourth volume describes the AutoCAD- 
to-Illustrator file-conversion process. A 
handy Quick Reference Card stands by to 
refresh your memory. 


APOWER-HUNGRY PERFORMER 
Illustrator is very demanding in terms of 
hardware. The program will run on 286 
machines, but execution is extremely 
slow, especially when you get into com- 
plex graphics and large files. Adobe is 
aware of this and strongly recommends 
running /Hustrator on 386-based PCs. 

In addition to 640K of conventional 
RAM, /ilustrator requires at least 256K of 
expanded memory. I did my testing on an 
IBM PC AT (the PC Labs standard test 
machine) with 640K RAM, 512K of ex- 
panded memory, and 3,456K of extended 
memory. With this hardware setup, I had 
to wait as long as 3 minutes for a complex 
file to be refreshed when scrolled onto the 


Pt, COPY PROTECTION 
MAGAZINE 


For the past 6 years, PC Mag- 
azine has diligently reported 
whether each application software 

package we reviewed was copy 
protected or not. Five years ago, 3 
years ago, even 2 years ago, copy- 
protected software was still widely 
marketed, causing headaches and 
frustration wherever it went. Now, 
however, the overwhelming 
majority of software packages 
(including one of the most 
notorious offenders, Lotus /-2-3) 
are no longer copy protected. 
Therefore, starting in this issue of 
PC Magazine, we will mention 
copy protection only when a 
program has it. If the Fact File’s 
“In Short’’ section says nothing 
about copy protection, then the 
program is free of it. 








STANDARD 150 $69 


Economical This UL approved, fully tested 
unit is one of the best generic 150s available. 
Suitable for basic systems. 


SILENCER 150 


Ultra-Quiet Reduce stress and increase 
productivity with the Silencer 150. Its large, 
low speed, West German fan keeps your system 
5° to 15° cooler and 84% quieter! Great in the 
executive suite or home office. 


$129 


TURBO-COOL 150 $149 


High Performance Upgrade your PC/XT 
with our popular, UL approved Turbo-Cool 
150, Its patented twin fan design keeps your 
system 25° to 40° cooler and 50% quieter 
Your PC lasts up to three times longer! Meets 
the demands of today's fully loaded systems, 


TURBO-COOL 200 $189 


Maximum Performance Put AT power and 
200% more cooling under the hood of your 
PC/XT with our UL approved Turbo-Cool 
200, Its ewin fans keep your system 30° to 45° 
cooler with no additional noise. Perfect for hot 
rod PCs and Mini ATs! 





AT/TOWER 


STANDARD 200 $99 


Economical This UL approved, fully tested 
unit is one of the best generic 200s available. 
Suitable for basic systems, 


SILENCER 200 


Ultra-Quiet Reduce stress and increase 
productivity with the Silencer 200. Its premium 
quality, adjustable-speed fan offers 69% less 
noise with standard cooling. Great in the 
executive suite or home office. 


$159 


TURBO-COOL 250 $189 


High Performance Protect your investment! 
Upgrade your AT/386 with our powerful 
Tarbo-Cool 250. Its high-capacity, 
adjustable-speed fan keeps your system up to 
35° cooler. Meets the demands of today's fully 
loaded systems. (Add $10 for Tower version) 


TURBO 375 


Maximum Performance The choice of 
professionals, our Turbo 375 is perfect for 
workstations and network file servers. Includes 
line conditioning, independent regulation, 
remote switch provision for Towers, enhanced 
cooling, UL approval, 50,000 Hr MTBE, and 
2-year warranty, PC Magazine's technical 
excellence finalist! 


$299 





A) 


CP160 $169 
Original Portable Upgrade Our direct 
replacement CP160 power supply gives your 


Portable greater reliability and 100% more 
power. Allows 286, 386, and hard disk 


upgrades. 


CD27: $249 


Deskpro Upgrade Our direct replacement 
CD270 power supply gives your 8086/286/386 
Deskpro greater reliability and over 50% more 
power. Includes autoselect 110V/220V, 
enhanced cooling, and 2-year warranty. The 
power users power supply! 


Our power supplies feature: 

© FCC-B compliance 

* 110V/220V input 

© 4 drive plugs (5 for Turbo 375) 

* Heavy-duty components 

* OVP OCP SC protection 

* Installation instructions 

* Rigorous testing 

* 1-year immediate replacement warranty 
(2 years where noted) 


“You could buy cheaper no-name power 
supplies almost anywhere, but don't. PC 
Power and Cooling’s units are better 
made and more reliable than anything in 
the field.” 


PC/(Computing 
January, 1989 





PC POWER & COOLING, INE. 
31510 Mountain Way, Bonsall, CA 92003 * (619) 723-9513 © FAX (619) 723-0075 
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The CalCom 


DrawingBoard 
Digitizer Family 


Now in A, Band C sizes. 


0S = —=— 3. CalCompatibility. Supports over 50 major 
g CAD and graphics software packages. AutoCAD, 
| VersaCAD, Zenographics Mirage, and Ventura 





Publisher. Just to name a few. 


4, Built-in reliability. CalComp’s advanced 


=™ ~“ technology reduces the number of electrical 
=_ — XX ~A_) components. 
a ie ; a ‘ 5. Warranty commitment. We back our 
—= j ’ DrawingBoard with a special five year war- 
4 Ce ranty, too. 
| My A With DrawingBoard you get a complete digitiz- 
ing system, including your choice of a 4 button 
‘S ee «2 CUsor and pen stylus. Or a 16 button cursor 
instead. Plus power supply and cable, Combine 
; — all this with a low price. And there’ only 
one conclusion you can draw on. CalComp’s 
: ity. Quick menu picking. Also high DrawingBoard digitizers. 
resolution tracing and drawing. And selective Call us at 1-800-CALCOMP. Or write us at 
resolutions of up to 1016 lines per inch. CalComp, P.O. Box 3250, Anaheim, CA 92808. 
2. Features users want most. Sleek, rugged, 
wedge shape. Convenient built-in stylus 
holder. Adjustable plane positions. Power on 
indicator, Removable template overlay holder. 
i : We drawon 


Color matched to most PCs and workstations. - 
We draw on your imagination and Draw ingBoard are trademarks of CalComp Inc. —— 

Mirage and Autumn are trademarks of Zenographics. ESE. Cal 0. 7), 
AutoCAD is a trademark of AutoDesk 


\ersaCAD 1s a trademark of VersaCAD Corporation © 1988 CalComp inc. 
Ventura Publisher 1s a trademark of Ventura Software, Inc. A Lockheed Company 
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screen in preview mode. /llustrator also 
virtually requires a PostScript printer, be- 
cause printing resolution on non-Post- 
Script laser printers is limited to 75 dots per 
inch. 

Like most freehand illustration pro- 
grams, /lustrator uses mathematically de- 
fined (Bezier) curves as its basic building 
blocks. Curves, or paths, in /lustrator are 
easy to draw and edit, even by nonexperts. 
You can create a broad range of variations 
of an original drawing by changing the 
curves’ control points. 

Still, controlling the curvature and ten- 
sion of lines by manipulating the direction 
points and length of tangents does not 
come easy at first. J/lustrator assumes 
some familiarity with basic graphics con- 
cepts, and the program definitely requires 
a lot of practice, maybe 20 to 30 hours for 
mastering advanced techniques. 

Illustrator’s toolbox has 15 tools, in- 
cluding some for selecting, drawing, edit- 
ing, and viewing. The handiest viewing 
tool is the zoom tool, which has nine levels 
of magnification ranging from 6% percent 
to 1,600 percent. Three of the five drawing 
tools that come with //lustrator particular- 
ly stand out, and not always for the better: 
The freehand tool is so jumpy and hard to 
control that you’ll end up staying away 
from it. The pen tool, however, is excel- 
lent for drawing smooth curved and 
straight lines. Even though this tool does 
speed up the drawing process, you 
shouldn’t underestimate the amount of 
time needed for completing an illustration. 
A lot of extra time is always spent on edit- 
ing and polishing the final result. 

The third noteworthy drawing feature is 
the auto-trace tool, one of the best I have 
ever used on either the Mac or the PC. This 
tool can automatically trace bitmapped im- 
ages—so-called templates—that have 
been scanned and saved in . TIF, .PCX, or 
MacPaint (.PNT) format. The nicest fea- 
ture about the auto-trace tool is that it can 
be used for tracing the entire image or just 
a section of it. The automatic tracings done 
with Illustrator are of superior quality, es- 
pecially when compared with automatic 
tracings done by competing programs. 

Text manipulation in /llustrator is ade- 
quate if your typography needs do not go 
beyond simple business presentations. 
However, for fine-tuning and detailed type 
manipulation, Corel Draw! and GEM Art- 
line are better choices. Illustrator allows 
different typefaces, sizes, leading, and 
spacing settings to be manipulated in the 
text dialog box, but only one type style can 
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Adobe [llustrator(R) 
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Adobe lilustrator’s auto-tracing function outlines a tempiate of a scorpion that was originally 
created as a bitmap file. On the left is the full scorpion; on the right, a Zoom into the auto-tracing. 
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The same scorpion that was outlined with Adobe iiustrator s auto-trace has been copied and 
moved. This closeup shows the preview screen, including a grid that was rotated 45 degrees 


and pasted in the background. 
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PUTTING ILLUSTRATION PACKAGES TO WORK: 
Hardware Considerations You Should Keep in Mind 


by Stephanie izarek and Gerard Kunkel 
The illustration packages we've gath- 
ered for this evaluation are quickly be- 
coming popular among professionals in 
the advertising, graphic arts, and pub- 
lishing industries. If you're considering 
upgrading from simpler bitmapped 
paint programs to these vector-based il- 
lustrators, keep in mind that you must 
be equipped with hardware that's capa- 
ble of exploiting their power. 

The minimum hardware setup re- 
quired by any drawing package com- 
prises a fast 286-based machine (very 
fast if your application runs un- 
der Microsoft Windows) with 
2MB of RAM, a 40MB hard 
disk, an EGA display and, if you 
want paper output, a laser print- 
er. With anything less, you de- 
feat the purpose of using a vec- 
tor-based illustration package in 
the first place. You should be 
able to round up all the parts for 
about $6,400. 

However, if you want a top- 
of-the-line system that will take 
full advantage of the program’s 
capabilities, you'll need a signifi- 
cantly bigger budget. The ulti- 


be defined per box. This means that if you 
need different type styles in the same line, 
the line has to be broken up into many 
items that have to be aligned with each oth- 
er one at a time. 

Hlustrator does not distinguish between 
kerning and tracking (changing the space 
between two specific characters and the 
overall space between all characters). 
Also, Illustrator will not allow text to be 
manipulated as a path, this restricts you 
from editing the shape, thickness, and oth- 
er qualities of regular typefaces. In effect, 
you are limited to changing such attributes 
as typeface, size, and letter spacing. 

Special effects are very limited, too. 
For example, text cannot be aligned along 
acurved path. Adobe does, however, fur- 
nish a couple of fonts in outline form (as 
curved paths with regular anchor points) 
for those who have strong type-design in- 
clinations. These outline fonts are stored in 
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mate configuration includes a 386- 
based machine, a fast-access 80MB 
hard disk, as much memory as you can 
afford, a fast 16-bit VGA or Super 
VGA display, and a thermal-wax- 
transfer color PostScript printer. You 
could easily pass the $25,000 mark for 
this impressive hardware collection. 
The biggest difference between 
these minimum and ultimate systems is 
the printer. Right now, most people are 
using monochrome laser printers like 
the HP LaserJet 1] or PostScript devices 
like the Apple LaserWriter 1 for illus- 





For quaiity color output, use the Tektronix Phaser CP. 


the clip-art library, a collection that con- 
tains over 500 symbols, borders, and letter 
forms. 

The transformation tools in Adobe Il- 
lustrator include sealing, rotation, reflec- 
tion, and shearing. All of these tools can be 
used to transform a path or a group of paths 
either through freehand mouse control or 
through the keyboard. In the latter case, 
you can input precise numerical values ina 
dialog box after clicking with the mouse 
button on the item in question while press- 
ing the Alt key. The scaling function al- 
lows paths to preserve their original line 
weight or to scale it along with the path. 


EFFICIENT AUTOCAD CONVERSION 

The AutoCAD .DXF file conversion pro- 
gram bundled with /ilustrator is very effi- 
cient, and it’s one of the program’s most 
valuable features. The utility is extremely 
useful for the electronic creation of techni- 


tration, but color is making a big impact 
and shouldn't be ignored. Demand for 
high-quality color output devices is on 
the rise. Color ink jet printers like the 
HP PaintJet ($700) are adequate and af- 
fordable output devices, but thermal 
transfer offers impressive results with 
tich, accurate color and a high-gloss ap- 
pearance. An excellent but expensive 
choice is the Tektronix Phaser CP (also 
known as the 4693D), retailing for a 
formidable $12,995. 

What’s the best package to use on 
your system? If you're a beginner and 
have a Macintosh, you may want 
to experiment with MacDraw II, 
from Claris. If you're looking for 
a PC-based option, a good low- 
end choice is GEM Draw from 
Digital Research. As for high- 
end packages, our reviews point 
out strengths and weaknesses, 
Take a look and decide for your- 
self which one is right for you, m 


Stephanie Izarek is an editorial 
assistant at PC Magazine. Ge- 
rard Kunkel is-PC Magazine's 
Director of Design and Electron- 
ic Publishing, 


cal documents that contain illustrations 
originally created with AutoCAD. A pull- 
down menu allows easy access to the 
.DXF file conversion process. 

The space shuttle test illustration was 
converted from AutoCAD into Illustrator 
in less than 2 minutes. It then took /lustra- 
tor 50 seconds to load and display the con- 
verted file. 

One minor drawback of the conversion 
process is that the /Ilustrator files created 
contain lots of short paths instead of long 
paths with lots of segments. This results in 
very few closed contours, which in tum 
makes filling or painting .DXF-converted 
files virtually impossible unless major path 
editing is done first. 

Illustrator is a quality program in many 
respects. Its major strengths include its 
overall ease of use, the versatility of its 
auto-trace tool, the convenience of its 
AutoCAD file conversion utility, and its 


After centuries of practice, 
mankind perfects engineering 


calculations: MathCAD. 





Announcing MathCAD 2.5: 
The Dawn of a New Age. 
What the historians will call it, 
only time will cell. 
Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 








the only math package that looks 
and works the way you think. 


MathCAD 2.5 includes 3-D plotting, HPGL sketch 
import, and PostScript output. 





MathCAD is far and away the 
best-selling math package in the 
world. Because it lets you perform 
engineering and scientific calcula- 
tions in a way that’s faster, more 
natural and less error-prone than 

the way you’re doing them now— 
whether you’re using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now we’ve made the best 
even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD*® And now you 
can print on PostScript® compatible 
printers. 

And like before, MathCAD’s live 
document interface” lets you enter 


name, this is the age of MathCAD 2.5, 





ING 
GINEER! 
ERAAISSANCE é, 






avo wen 


CIRCLE 154 ON READER SERVICE CARD 




































equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 
analysis in presentation-quality 
documents. 

It has over 120 commonly used 
functions built right in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 
do, MathCAD 2.5 has a solution 

for you. In fact, it’s used by over 
50,000 engineers and scientists, 
4, including electrical, industrial, and 
mechanical engineers, physicists, 
biologists, and economists. 

But don’t take our word 
for it; just ask the experts. 
PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat- 
ical toolbox.” 

And for Macintosh® 
users, we present MathCAD 2.0, 
rewritten to take full advantage of 
the Macintosh interface. Entering 
operators and Greek letters into 

equations is pure simplicity! 
| Look for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information ¥ 
dial 1-800-MATHCAD (in MA, 
617-577-1017). 











} 


| *If you purchased MathCAD 2.0 between 
5/1/89 and 6/16/89, you can get a FREE 

| Mparade to version 2.5 (otherwise, the up- 
grade cost is $99.00 until June 30, 1989; 
afterwards, the cost will be $149.00). 


MathCAD 


MathSoft, Inc. One Kendall Square, Cambridge, MA 02139 





Available for IBM" compatibles and Macintosh computers. TM and @) agnify manufacturce’s trademark or manufacturer's registered trademark respectively PE 


PostScript compatibility. However, it falls EES TRATION SOC TMARE 
short on text manipulation, color support, 
and printing controls. The lack (or poor 
implementation) of important features in 
its first PC incamation—whether or not 
you compare it with the Macintosh ver- 
sion—leads to one conclusion: just about 
any other package reviewed here is a better 
overall buy. Perhaps the upcoming Pre- 
sentation Manager version will put Adobe 
back in the running. 








Corel Draw! 
by Maureen Jones 


Although it’s a new kid on the block, 
Corel Draw! already has an impressive 
and well-deserved reputation. The pro- 
gram is relatively easy to use, chiefly be- 
cause the people who put this package to- 
gether have taken great care to make it as 
intuitive as possible. Apparently they 
didn’t ask programmers how they thought 
artists should work; they asked artists how 
they do work, and they listened to the an- 
swers. 

What Corel Systems has produced is a 
well-organized, uncluttered program with Though Core! Draw! eams its highest marks for its type-handling capabilities, it also has quite 
a powerful variety of options—a program a complete set of drawing and shading tools. Here a selection of fills that can be used to shade 
that can slug it out toe-to-toe with some of the columns of the temple is arrayed across the screen. 
the best Macintosh-based illustration soft- 
ware. For example, the drawing tools are 
clustered. This means that the same rectan- 
gle draw tool can be used to draw a rectan- 
gle and a square if you hit the Ctrl key. 
Once you select either object, you can pull 
its comers into rounded edges and stretch, 
skew, or rotate the object around a mov- 
able rotation point. With the node-edit 
tool, the rectangle can be broken into its 
component parts that can be modified 
themselves. 

Another example: the same pencil tool 
is used to draw both lines and curves (in 
conventional drawing, you'd use the same 
pencil to do both). In both instances, it’s 
how you use the tool that counts. For ex- 
ample, straight lines are produced by 
clicking and releasing the mouse button, 
then moving the mouse and clicking again. 
For curves, you hold the button down 
while moving the mouse. 

The Corel Draw! program is smart, as 


well. If an imported bitmap (Corel im- By using Bezier curves, a complex drawing like this Corinthian capital (a vanation on the tonic 


Pte NSLS ee ok of the test be made with Coral Draw!. 
and .WMF files) is currently selected, you capitals image) can le ei 


choose the pencil tool, which automatical- 
ly changes into an auto-trace tool. When 
the bitmap is unselected, the tool reverts to 
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1987 


PC Magazine, 1987 
“Card Excels in Speedup, 
Software and Hardware 
Compatibility” 
InfoWorld, Oct. 26, 1987 
“The SOTA MotherCard 5.0 is 
4 well-engineered and 
elegant solution for running 
OS/2 on a PC.” 


BYTE, September 1988 
SOTA 286i 
“SOTA 286i turns Dinosaur into 
Ri ting D a 
BYTE, December 1988 
“This fine performer upgrades a PC or 
XT style computer to 50 percent faster 
than an IBM AT” 
InfoWorld, December 5, 1988 
“tbe most flexible turbo board on the 
market is the SOTA 286i" 
PC Magazine PC Advisor, May 16, 1989 





SOTA 386si is a trademark of SOTA Technology 
All other products mentioned are trademarks of their respective manufactures. 


1989 


SOTA 386si 

SOTA’s 386si transforms your aging PC into 
4 performance machine ready to meet the 
challenges of computing today and 
tomorrow. Using an 80386SX CPU at 
16MHz the SOTA 386si benchmarks 19 times 
faster than an IBM PC. Install the optional 
80387SX and get 5 times the numeric 
processing power of an AT with an 80287. 
in fact, speed is just the beginning. The 
SOTA 386si offers compatibility with both 
the wide range of 8088/8086 machines 
and the large variety of add-on boards 
manufactured. Networks, video boards, 
tape systems, to name a few, all function 
flawlessly; whether installed in an IBM XT 
or an AT&T PC6300. This makes the 386si 


SETA 


STATE OF THE ART TECHNOLOGY™ 


559 Weddell Drive 
Sunnyvale, CA 94089 
408-745-111 
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the perfect solution for the corporate 
market where an extensive mixture of 
machines and add-on cards typically 
coexist. 

More than just speed and compatibility, 
SOTA 386si provides the flexibility to run 
today’s powerful software. Add the 
Memory /16i option and you can even use 
protected mode programs such as IBM 0S/2 
and Windows/386. No other manufacturer 
offers these features. So why buy half a 
solution, when you can buy the fastest, 
most compatible, most expandable 
accelerator available. The complete 
solution — the SOTA 386si. 


Options for SOTA 286i /386si: 


Memory / t6i 
Up to 8 MB of EMS 4.0 or extended 
memory 

Floppy t/0 Plus 
Supports both 3'/z” and 54” double and 
high density floppy drives 

Math Coprocessor 


For more information on SOTA's 286i and 
386si call...800-237-1713. 
In CA 408-745-1111. 
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Because MicroFax™ from running, so valuable work time | ieee = So 
Datacopy lets you tum your PC | is never wasted. Z cael pent IC ‘Ss, consider 
“A fA into a fax on Sere Seon MicroFax 










\@ > machine = ORS TCATON Se avenssoe the most 
ae = foronl MicroFax is the first true ee, oes sophisticated 
$695. A integration of fax and PC a. om, and convenient 
it of what | technologies. Now, you can fax card available. And 
<= stand-alone | communicate text, graphics you'll love us for more than 
machines and computer files to and from | just the money. 


cost but wie the same computers and fax machines 


sophisticated fax capabilities. with a 1200 baud Hayes* 
And that makes MicroFax the compatible ASCII modem. 


smart solution for the fax 
needs of any PC owner. 


For more information, call 
Datacopy direct at 


(800) 821-2898. 
Moreover, you can transfer 


computer files between PCs 
SIMPLICITY in considerably less time at 


mee mee | 2600lbps: 
MicroFax is simple to use. It’s P : fl 
an add-on fax board for the PC : In total, that Big meats 

‘ : line of communication. 
which sends and receives docu- 
ments worldwide BYTE MAGAZINE 
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ou — ; BYTE Magazine reviewed 
: — the Datacopy MicroFax and 
oe —_——_ *) judged it: 
“=n cabs Ee f “o H 7 
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either a line- or curve-drawing tool. 

Thanks to well-planned visual cues, 
you can develop an unusually good rapport 
with the program. The status line above the 
work area describes what you’ve chosen. 
Is it one object? A collection? Is it an open 
or closed path? The reasons that these dif- 
ferences are important are given in the 
manual. 

If you want to modify a line with the 
node-edit tool, the selected segment im- 
mediately thickens and a menu pops up 
beside it with ten potentially appropriate 
options. Those appearing in black are 
available; those in gray are not, and check- 
ing the status line usually reminds you 
why. Additionally, an object that cannot 
be node-edited in its current state immedi- 
ately changes to a dashed line when the 
node-edit tool is chosen. 


DRAWING UNDER WINDOWS 

Corel Draw! is dependent on Microsoft 
Windows’ utility programs, including 
screen and printer drivers. But you'll need 
to have your own copy of Windows be- 
cause Corel Systems does not supply a 
runtime version. 

Installation is easy, a simple matter of 
putting in the disk and following instruc- 
tions. When you first enter the program, 
the work window comes up with a single, 
centered page that has a drop shadow add- 
ed for emphasis. This page’s size and 
shape can be varied, and you can add nul- 
ers set to inches, points, or centimeters and 
fine cross hairs for tracking tool move- 
ments. The experienced user can set other 
preferences, including automatic joins, 
corner and line thresholds, and line end- 
ings. 

Corel Draw! is equipped with Bezier 
curves, and thanks to the superb organiza- 
tion of its handy node-editing pop-up 
menu, they’re easy to use. 

The keyboard scaling function is quite 
useful, allowing you to specify the size of 
an object in percentages. What’s missing, 
though, is the ability to express the tilt of 
an ellipse in degrees as well as by listing its 
major and minor axes. 

You'll also have to be prepared to do 
some work if you tum off the grid to allow 
greater freedom of movement in position- 
ing various objects. When you go back to 
working with the grid on, it’s likely that 
the objects you’ve drawn or repositioned 
are not going to properly align on it. I can 
attest to the painstaking and laborious pro- 
cess of dragging the mouse to close the 
gaps between objects. 










ILLUSTRATION SOFTWARE 


PREVIEWING YOUR WORK 

The preview function works quite well. 
The preview image comes in at the same 
view as the working drawing itself, but 
you can change the magnification of either 
in order to place a full page preview beside 
a working detail. The preview window has 
its own toolbox, which lets you zoom or 
unzoom it independently and place pre- 
view and work page next to or on top of 
one another. If you don’t want the entire 
preview to continually update itself, sim- 
ply initiate another activity in the drawing 
area, shut off the automatic update, or se- 
lect only the object in the preview image 
that you wish to redraw. 

When the preview of the test temple 
drawing came up, the image was filled 
with solid black areas and some outlines, 
representing closed and open paths. Be- 
cause I’d brought back the preview full 
page, the drawing was relatively small, 
and it was difficult to distinguish shapes. 
No problem for Corel. Simply use the tab 
key to sequentially select objects in the 
preview image; these objects will then be 
described in the status line with a fill, if 
any. (One item on my wish list: the pen’s 
weight and color should be more clearly 
distinguishable on the status line.) 

With the stroke (pen) tool and the fill 
tool, you can specify line weights, uniform 
shades, and fountain (gradient) fills. The 
pen tool produces a choice of weights, 
ranging from invisible to fairly thick, and a 
choice of colors or shades. It also lets you 


EDITOR'S CHOICE 






Core! Draw!, 
Version 1.02 

Corel Systems Corp. 
1600 Carting Ave 
Ottawa, Ontano 
Canada K1ZBR7 
(613) 728-8200 

List Price: $495 
Requires: 640K RAM. | 
Microsoft Windows 2.0 

or later, DOS 3.0 or 

later 

In Short: Core! Draw! is an outstanding freehand 
drawing package, as weil as a superb resource 
for 50 precision fonts and over 43 expandable 
custom PostScnpt patterns Its range and ease of 
use make this a must for the deskiop publishing 
designer who values creabve contro! over type 
and design and for the artst seeking fleable 
Grawing tools. At $495, the package may be your 
least expensive and most valuable illustration 
resource. 
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choose a variable-width (calligraphic) 
style and different end styles. The fill tool 
gives you access to gray shades, fountain 
fills, a CYMK process-color model, a 
Pantone spot-color model, and a really im- 
pressive range of PostScript patterns. 
Power users can access the code for the 
PostScript patterns. 

Corel Draw! makes it easy to estimate 
the way a fountain fill looks, by locating 
both the start and end colors in the same di- 
alog box. Although what you see as a 
fountain fill on the preview screen doesn’t 
look the way PostScript output looks, you 
do get an adequate representation. 

With an IBM AT anda PostScript print- 
er, the resulting paper output is good-look- 
ing but long in the works. Corel Draw! can 
use a PostScript printer to make a black- 
and-white film negative or color separa- 
tions for the program’s PMS spot-color 
and CYMK color models. The program 
can be directed to label the separations and 
to add registration and crop marks. 

HP PaintJet output is excellent as long 
as fountain fills do not spread between col- 
ors mixed with black. Corel plans to add 
the ability to make 35mm slides via Stide- 
makers, also using Windows drivers. 


WORKING WITH TYPE 

Corel Draw! has one of the most extensive 
and flexible font editing programs any- 
where. Corel Systems supplies over 50 
proprietary typefaces and styles, 35 of 
which closely match standard PostScript 
printer typefaces. As you scroll through 
the font list in the font dialog box and se- 
lect various styles, your selection is shown 
WYSIWYG in a large preview box. You 
can assign any letter of the alphabet to the 
preview box, a very handy feature when 
dealing with logos. 

Corel Draw! is a powerful program for 
designers who work extensively with type. 
The package goes far beyond custom kern- 
ing and leading and gives you the freedom 
to individually maneuver letters, words, 
and lines. Letters can be individually 
flipped, rotated, flopped, and skewed— 
and automatically realigned. Individual 
letters can be broken into their line seg- 
ments for reshaping. Words and lines also 
can be reshaped, either with the select tool 
or the node-edit tool. And last but hardly 
least, a word or line of type can be fitted to 
acurved or irregular path. 

You can jam over 25 different Post- 
Script fills into an illustration; when I did 
it, the output printed slowly, but without a 
whimper. 
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“We need Accounting Software 
we'll never outgrow.” 





“You need Macola. Here’s why.’ 


Choosing the right accounting software 
can be a complicated process. And 

due to the time and money invested, 
this decision should be made only 
once—regardless of how much your 
business grows. 


There are plenty of reasons why you'll 
never outgrow Macola Accounting 
Software. Here's just five. 


r-r-y Reason 1: Flexible and 
«jf Powerful. In the words of 
PC Magazine, Macola Account- 
! ing Software “is at the top 
of its class...a flexible, powerful 
system that is well suited to many 
different businesses.’ 


Reason 2: Fourteen Integrated 
Packages. It's modular, so you can 
add more computing power as your 
needs grow, from simple accounting 
to full scale accountability. 


Accounting General Ledger-— 
Accounts Receivable—Accounts Pay- 
able—Payroll—Assets/Depreciation 


Distribution Inventory Manage- 
ment—Customer Order Processing 
—Purchase Order and Receiving 


jetate 


Manufacturing Bill of Material 
Processor—Material Requirements 
Planning—Master Scheduling— 
Shop Floor Control—Job Costing 
—Standard Product Routing 


That's not all. There's a Report Writer 
that allows customized reporting 

and can easily transport data files to 
popular spread sheet, word process- 
ing and database programs. 


Reason 3: The best 

multi-user LAN 

compatibility. No 

other software can match 
Macola’s 15 years of maturity in mini 
and micro Local Area Network (LAN) 
environments. Today, Macola is the 
most advanced accounting software for 
LANs. That's why Macola earned LAN 
Magazine's “Product of the Year” honor 
...for the second year in a row, 


Reason 4: Unparalleled Speed 
and Data Integrity. Macola Soft- 
ware is the only high-end accounting 
software written in Micro Focus 
COBOL... for maximum speed and 
data integrity. Source code is available. 
IBM has licensed Micro Focus COBOL 


as its SAA standard for the new PS/2 
and 0S/2. 


Reason 5: Comprehensive 
Support. Toll-free 800-line support 
is available from Macola, Or, utilize 
Macola's nationwide network of autho- 
rized resellers for local training, cus- 
tomization and hands-on support. 


These are just five reasons why you'll 
never outgrow Macola Accounting 
Software. For more reasons, more 
detailed information, “live” demon- 
stration packages and an authorized 
reseller in your area, call today: 


1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 
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pM /s/cjoft/s@ 


SOFTWARE 
333 E. Center St. 

PO. Box 485 

Marion, Ohio 43301-0485 

614/382-5999 


Accounting Software 
You'll Never Outgrow. 


IBM, PS/2, OS/2 are registered trademarks of IBM. Micro Focus is a registered trademark of Micro Focus Corp. PC Magazine is a publication of Ziff Davis Communications Co. 
LAN Magazine is a publication of Telcom Library, Inc. Macola is a registered trademark of Macola, Inc. 








ILLUSTRATION SOFTWARE 


NO MORE PENCILS: ILLUSTRATION SOFTWARE IS PUT TO THE TEST 


PC Labs asked the artists who evaluated these illustration packages to complete two tasks. First, they took 
a nineteenth-century lithograph of a Greek temple and re-created three columns and the entablature using 
straight lines, curved lines, freehand lines, partial element symmetry, and pattern shading. A simplified 
version of the temple lithograph was the artists’ goal. Shading and shadow effects were created with fill 
patterns or fountain fills. Appropriate tools were used to create lines whenever possible—for example, 
straight lines with the straight-line tool, curved lines with the curve tool. Repetitive images were to be 
drawn with a copy command where possible. 
Next, the artists were asked to create any type of drawing that would highlight the software’s unique 
features. Though use of color was not included in the temple drawing, it was an option for the artists’ own 


creations. 


The hardware setup included an IBM PC AT running at 8 MHz, with 640K RAM, a VGA card and 
monitor, a two-button mouse, and an Apple LaserWriter IINTX printer (a PostScript model). Packages that 
recommended expanded memory were supplied with it. q 





EXTRAS INCLUDED 

The Corel Draw! package comes with a 
typescale (point) rule, a character and 
typeface reference chart, a process color 
chart, a quick reference guide, a reference 
manual, and a video tutorial. The video tu- 
torial serves as an excellent guided tour 
through some of the more-powerful op- 
tions, but Corel Systems should also in- 
clude an interactive tutorial. Going 
through the motions yourself helps imprint 
them. 

The reference manual is well conceived 
and illustrated. Each tool is explored thor- 
oughly, beginning with a simple overview 
of its functions and gradually delving into 
its more-complex uses. The appendixes 
are illustrated catalogs of custom Post- 
Script fills, character sets, and typefaces, 
and the index is comprehensive. 

There are two types of good illustration 
packages: those that provide the artist with 
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ADOBE ILLUSTRATOR 


This drawing was created by converting a standard 
AutoCAD space shuttle file into Adobe Illustrator format, 
flipping it with the mirror function, and scaling it dispropor- 
tionately. The scorpions were auto-traced from a bitmap file 
and then rotated and scaled in different proportions. The 
shuttle’s strokes have a weight of | point, while the scorpions 
are drawn with .25-point strokes. 


[These columns were made with Adobe Illustrator in about 
an hour. The column on the left was created first, then grouped 
and copied. All the horizontal lines were created last. 


efficient tools that can be imaginatively 
combined, and those whose power lies in 
releasing the artist from the constraints of 
its tools. Corel Draw! does both. Would I 
recommend Corel Draw!? You can bet 
your money that I would. 


GEM Arrtline 


by Mark Wilson 


GEM Artline is the $495 illustration com- 
ponent of Digital Research’s family of 
desktop publishing software. Developed 
by a German firm, CCP Software- 
Entwicklungs, the program operates under 
GEM Desktop, the Digital Research 
graphical environment manager supplied 
with the program. 

While the GEM environment may be 
unfamiliar to mouse users more accus- 





tomed to Microsoft Windows, Artline files 
are capable of being ported directly to Ven- 
tura Publisher, the popular high-end desk- 
top publishing program (and a recent PC 
Magazine Editor’s Choice), that also runs 
under GEM. Unlike Adobe Illustrator and 
some other Windows-based packages, Art- 
line performs at a perfectly acceptable 
speed on a standard 286 machine. 
Installation is in two parts: GEM Desk- 
top first and Artline second. Artline itself is 
quickly installed via a setup program. A 
mouse is the standard drawing tool, but 
Artline and Desktop also permit use of the 
keyboard. Usually a cumbersome way to 
move around, the keyboard is sometimes 
very useful. For instance, if your machine 
has only one serial port and both your 
mouse and output device are serial, you 
can use the keyboard to output a drawing. 
On-screen, Artline appears with a white 
drawing surface; menu boxes with draw- 
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COREL DRAW! 


4} This colorful image demonstrates Corel Draw!’s Pantone- 
based spot-color model. it provides a basic palette of ten 
colors at a time. identically colored objects were colored using 
the Copy Style From command, a very handy tool. The word 
Punches has been broken apart into a series of Bezier curves, 
so that it is no longer text. Each letter is an object and as such 
can be independently distorted and filled. 


El Drawing this elaborate Corinthian capital either would 
have been impossible or would have taken several hours’ work 
without Core! Draw!’s Bezier curves. With their help, a 
drawing like this is relatively simple: It consists of several 
basic shapes duplicated, moved, and reflected around an axis. 











GEM ARTLINE 


EI the complex hatching in the entablature of this temple 
was easy to draw with the help of GEM Artline’s move func- 
tion. A keyboard command is issued to move a single line up, 
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GEM Artiine, 





tn Short: Artine ts colortul, competent, and 
priced Aside from a few missing drawing 
tools, this is a well-rounded package: its strength 


Bitstream fonts. Output speed is fast, and the 
arene tee ene 
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down, left, or right, and as many as 99 copies can be made. 
Note the uniformity of the entablature’s horizontal lines. 


>| This person built of PCs demonstrates a fanciful use of 
the GEM Artline Symbol function. A single computer was first 
drawn and then converted into a symbol. The scale and aspect 
ratio of the symbol are controlled by mouse movements, so 
once the symbol is created and copied, a drawing like this can 
be completed quickly. 


ing tools are clustered on the left side of the 
screen, and pull-down editing menus are 
arrayed along the top. The program offers 
seven levels of magnification of the draw- 
ing surface, which soon becomes a fre- 
quently used function; drawing detailed 
images requires close scrutiny, but you 
need to alternate that with zoom-outs for 
overviews of the picture. 

Artline’s actual drawing tools are limit- 
ed to three: curves, rectangles, and ellip- 
ses. Curves can be drawn as Bezier splines 
or as a series of straight line segments. 
Hence an ordinary straight line is a special 
case of acurve. The same holds true for the 
square as a subset of rectangles and the cir- 
cle as a special case of the ellipse. You can 
generate a horizontal or vertical line, 
square, or circle fairly easily using the snap 
option or the editing tools. The snap func- 
tion automatically aligns lines or objects to 
the rectilinear grid, but ultimately my wish 











CONTINUES 


list for GEM Artline would include a built- 
in tool for creating horizontal and vertical 
lines. 


STRONG POINTS 

The real potency of illustration software in 
general, and of Artline in particular, lies in 
its ability to edit and transform an object 
once it has been drawn on the screen. Art- 
line has a powerful collection of tools to 
manipulate objects, ranging from some- 
thing as simple as a single straight line to a 
complex graphic consisting of thousands 
of subobjects all joined together. The num- 
ber of editable objects is limited only by 
the memory in your machine. Scaling, ro- 
tation, translation (moving from one point 
to another), mirroring or flipping, and 
skewing (shearing an object along one or 
both axes) are well supported by Artline. 
Selected objects can even be placed in 
front of or behind other objects. 
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Of particular interest is the ‘‘rolling 
pin’’ function, which allows a rectilinear 
object to be distorted along two axes in or- 
der to create a pseudo three-dimensional 
effect in this two-dimensional program. 
Not only is this sometimes useful, but it is 
also wonderfully playful. Also noteworthy 
is Artline’s move function. Moving and 
copying an object can be accomplished by 
entering the horizontal and vertical dis- 
tances, and the quantity of objects to be 
replicated. 

Artline has 16 colors available at a time 
(in 100 shades) and seven preset gray 
scales for each color. Gray scales can also 
be specified in 1 percent increments, in- 
cluding 0 percent and 100 percent (the de- 
fault value). 

If you are sending your output to a Post- 
Script device, Artline has color-separation 
abilities. Four-color separations (cyan, 
yellow, magenta, black) are possible (al- 
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MASS-11 DRAW 


9 EE] The lines that were used to create the columns and shadow- 
E= ing in the MASS-11 Draw illustration of the temple had fairly 
intense aliasing (jaggies). Like GEM Artline, MASS-11 Draw 
has copying features that made the complex hatching in the en- 
tablature a quick drawing task. 


EF These profiles were created with the MASS-11 Draw 
freehand spline tool. A single curve was drawn (lower left), and 
seven copies of the curve were made. Each of those curves was 
then modified by altering its anchor and control points. 


MICROGRAFX DESIGNER 


BE] with Micrografx Designer, small curved lines were joined 
| to form the scrollwork on one side of the capital. The scrollwork 
mmm was then duplicated, reflected, and repositioned on the other side 
of the column. Rectangles with rounded and straight comers 
were used to form the base of the column, and straight rectangles 
were used at the top. Various flat fills were given to the 
rectangles to imitate varying depths of shadows. 


> | Micrografx Designer’s Bezier curves were used to shape the 
areas around the sphere in this diagram. The radial gradient fills 
and linear fills make this diagram of a biochemical reaction look 
three-dimensional. The final drawing was printed on a PostScript 
printer, using Micrografx’s own PostScript printer driver. The 
shapes are distinct and the fills smooth. The text, which is not 
WYSIWYG on-screen, printed well. 


though the feature would be more impres- 
sive if you could blend the colors); 16 sep- 
arate spot-color separations can also be 
created. 


IMPRESSIVE TEXT CAPABILITIES 
Text is another of Artline’s strong points. 
Five standard fonts are available, and it is 
possible to generate nine additional type- 
faces from the included Bitstream 
Fontware installation kit. Additional Bit- 
stream fonts can be purchased separately 
and used with Artline, giving the program 
vast choice of type. While Fontware fonts 
cost about $195 per typeface, they are still 
a good deal. Not only are Bitstream fonts 
of high quality, but they can also be used in 
Ventura Publisher, PageMaker, Microsoft 
Word, and WordPerfect. 

Text entry is done through a separate 
window where spacing, leading, and kern- 
ing are all user-selectable. When text entry 
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is finished, the text window closes and the 
text appears on the drawing. While this 
procedure does not allow instant visualiza- 
tion, once you’re back in the drawing, the 
text can be selected as a graphic object and 
treated like a piece of art. Individual letters 
or the entire text can become objects, thus 
allowing the full range of graphic transfor- 
mations to be performed on them. 

Eleven finished art samples are provid- 
ed with Artline, as well as ten libraries of 
symbols; together, these create a modest 
collection of clip art. Generating your own 
symbols is a simple matter, and you’ll find 
that using symbols can speed up the draw- 
ing process considerably. By clicking and 
dragging the mouse, the symbol can be 
compacted to microscopic size or stretched 
to full screen size. 

Artline accepts file input from Lotus 
1-2-3 (.PIC), PC Paintbrush (.PCX), and 
scanners (.TIF). Scanned graphics can be 





Paradise. 


Its also the best selling PC graphics card in the world. 
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415-960-3360 


Western Digital Imaging/Paradise 
800 outside CA 800-356-5787. 


E. Middlefield 
Mountain View CA 94043 
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WORD PROCESSING SOFTWARE 
THAT MANAGERS CAN ABSORB INSTANTLY 





Busy professionals need a word processor 
which will quickly soak up their ideas and help 
them create impressive-looking documents. New 

r% from Software Publishing, 
Professional Write 2.1 
incorporates all the fea- 





tures managers want into 
an easy to use program. 
Follow-along tutorials, pull-down menus and 
context-sensitive help will have managers pour- 
ing out memos and reports in less than an hour 
with no special training or MIS support. What’ 


more, its Preview feature wipes out wasted 
printing runs by showing what a report will look 
like before its printed. Professional Write even 
shares files with other popular word processing 
programs. And supports high quality laser and 
dot matrix printers, providing managers access 
to a flood of fonts. So call today for a free trial 
disk. Professional Write will have managers in- 
stantly producing sophisticated documents, instead 
of wringing their SOFTWARE 
hands over compli- SP PUBLISHING 


cated software. 


Runs on IBM PC and MS DOS compatibles. © 1989 Software Publishing Corporation, 1901 Landings Dr.. Mountain View, CA 94039-7210. 


traced, but you’ll need expanded memory. 

Output files are in the native .GEM and 

PostScript (.EPS) formats. The .GEM 

files are compact—the test illustration of 

the classical columns was just 31K—and 

output to a PostScript device is far faster 

Pape View Arrange Edit Sembols Options _ P with Artline than it is with a Windows- 

_ untitled i based application. 

rp—f—y- -f oy + ts A wide variety of output devices is sup- 

ported, although in some cases, additional 
device drivers must be purchased from 
Digital Research. For instance, the HPGL 
plotter device driver will cost $10, plus $5 
for shipping and handling. All output (be- 
sides PostScript output) is handled by 





a? | eee ae GEM Artiine’s full 
ace | 
aid range of functions 
UIEW 25 % Bs tt supplies professional 
| artists with all the 
tools they need to get 
the job done. 


Asampler of GEM Artiine's colors. Sixteen are available, and each color has seven preset 
gray-scale values in addition to 0 percent and 100 percent. Gray scales are selectable in 1 
percent increments. 


GEM Desktop (printing can take place at 
the highest resolution of any printer GEM 
supports). Fortunately, the output transi- 
tion between Artline and Desktop is seam- 
less and painless. 

Documentation comes in three parts: 
the Desktop guide, an Artline reference, 
and an Ariline user guide. In the future, it 
would be helpful if DRI would consolidate 
the two slim Artline guides into a single 
volume, thereby eliminating the need to 
switch between them continually. The 
documentation, while seeming to be not 
very detailed at first glance, ultimately an- 
swers almost all your perplexing ques- 
tions. 

Artline is a strong package, despite a 
few missing features in its drawing tool- 
box, and it’s a relative bargain in this cate- 
gory of software. The program's full range 
of functions supplies professional artists 
with all the tools they need to get the job 
done. On top of that, the user interface is 





GEM Artiine's Symbol function was used to tum one hand-drawn computer into a symbol that cordial and responsive. Ar tline illustration 
could be copied and reshaped. Then, individual elements were selected and colored using software has broad artistic applicability. In 
some of the 16 available colors. disciplines like graphic design, the ease 


with which it lets artists manipulate text 
and graphics will surely help to transform 
their working methods permanently. 
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We Interrupt T 
War For This Im 


Tp all those unlucky enough to be stuck —_Offering hundreds of presentation treatments 
smack in the middle of the current spread- from word charts to three-dimensional bar, 






sheet confusion, take heart. pie, scatter, and polar graphs. 
There is, at last, a viable lemAndysieumieseem And with SuperCalcS, you 
altemative to war: revolution. Era lee 3 select fonts, lines, boxes, grids 
One that delivers even more and shading, All of which can 
performance than you have be used to produce the highest 
(ahem) been waiting for but quality customized reports. 
without demanding expensive i. -2 <==, Plus, SuperCalc5 actually 
new hardware or extensive makes productivity easier An 
retraining. And without abruplly  ?°""““v*eaieroonns* integrated Undo feature simply — 
cutting you off from any user reverses unwanted commands. 
in your company, even those And a truly comprehensive 
on mainframes. system of debugging highlights : 
The name of the spreadsheet fags costly errors and analyzes 
is SuperCalc’5. : macro logic. = 
And whatitcandoforyou ies Perhaps even Ly 
is, frankly, quite revolutionary. © Linkyustatoutewthing sigh more impressive 
Let's begin at the end. Stand-alone quality is the way SuperCalc5 can — 
graphic capabilities have been built in. link spreadsheets. Up to 255 siethues terre 


© 1989 Computer Associates Intemational, inc. 1240 McKay Dr, San Jose, CA 95131. Lons and 1-2-3 are regsstered trademarks of Lotus Development Comoration. Excel is a registered trademark of 
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portant Update. 


or on disk, either pages of the same spread- 





Andy’s Bunnies ) sheet or inde- 
=a pendent, either 
_ a SuperCalc5$ files 
= a anh ye bee 
= "sr ee rings 
= comm | word. SuperCalcd 
Sco «= Ee | notonly reads 
“ES. _=]8 | andwriitesLows’ 
“wee CC«1-2-3* files, it 
; totally coexists 
CPi? cnnnalrencee ial) output evenday with Lotus. 
Letting you easily move 1-2-3 macros into 
SuperCalc5 and back again. Even toggling 


between menus is a snap for SuperCalc5. 
But not for Excel’ 
Which now brings us to the “E” word. 
Unlike Excel, SuperCalc5 runs on all IBM’ 


‘Microsoft. IBM is a registered trademark of intemational Business Machines 


and compatible computers but also 


takes full advantage of 286 and 386 machines 
when you decide to make that transition. 
And if all that isn't enough to make you 
run out today and join the revolution, theres 
even more incentive. 
Like our free demo disk offer through July 


31, 1989 And our $100 
upgrade offer for just 
about any spreadsheet 
you're using. Call 1-800- 
531-5236. In Canada 
call 1-800-663-6904. 
Which finally brings us 
to our admittedly biased 
outlook for the much touted spreadsheet war 
With SuperCalc5, peace is at hand. 


See 





QGOMPUTER 
SSOCIATES 
Software superior by design. 
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MASS-11 Draw 


by Mark Wilson 


MASS-11 Draw is a sophisticated product 
designed for the technical illustrator. De- 
veloped by Microsystems Engineering 
Corp. (MEC), a company that writes 
office-automation software for Digital 
minicomputers, MASS-1] Draw (MASS 
stands for Microsystems Administrative 
Support System) runs on both PCs and 
VAX workstations. 

This is a no-nonsense program that’s 
extremely proficient in most drawing tech- 
niques, especially those applicable to the 
technical end of the market. It has only one 
serious limitation that might affect some 
potential users: it doesn’t produce color 
output at all. But given the fact that a ma- 
jority of MASS-11 Draw’s audience will 
be sending their output to monochrome 
printers anyway, the product’s many vir- 
tues more than compensate for this one de- 
ficiency. 

MASS-11 Draw comes with a compre- 
hensive 300-page loose-leaf manual, and 
MEC suits the media to your requirements; 
our evaluation package came with eight 
360K floppies. Installation is straightfor- 
ward, although starting up the program as- 
sumes a degree of computer literacy. The 
inexpert user may object to the fact that 
you must either create a batch file with a 
SET command or issue a SET command 
specifying the various setup parameters for 
the program. The advantage of this ap- 
proach is that you can easily alter one setup 
parameter without having to rerun an en- 
tire setup program. 





(312) 882-0111 

List Price: $695; site licensing available. 
Requires: 512K RAM, DOS 2.0 or later. 

in Short: If you don't need color and an extensive 
selection of type fonts, then MASS-17 Draw will 
satisfy all your freehand illustration needs. Easy 
to use, it's particularly adept at technical 
itustrations and spline curves, and it offers a rich 
set of editing functions. 
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GRAPHICS FILE FORMATS: 
Know What You Want, Get What You Need 


by Catherine D. Miller 

Most drawings produced with the illus- 
tration packages evaluated here are ei- 
ther exported to another package or sent 
to a hard-copy output device. Since 
graphics file formats abound, it’s es- 
sential to consider the final use of your 
creations and determine whether the il- 
lustration package you choose can pro- 
duce a compatible graphics file. Know- 
ing a bit about graphics file formats 
simplifies your decisions. 

The two basic types of graphics file 
formats, raster (bitmapped) and vector 
(object-based), are used for different 
types of graphics. Although images 
stored in raster format can be converted 
indirectly to vector format through 
auto-tracing, the reverse process isn’t 
possible. 

Raster images are described as a se- 
ries of pixels. They are appropriate for 
scanned gray-scale images (. TIF), cap- 
tured images (.TGA), and paint-pro- 
gram images (.PCX). 

Vector images are stored as a list of 
drawing instructions describing indi- 
vidual objects. (Except for the .EPS 
format; in this case the image is de- 
scribed in the procedural PostScript 
language, which is more complex and 
powerful than a simple list of instruc- 
tions.) Vector formats excel with high- 
end graphics, since images can be re- 
sized without loss of resolution, lines 
are smoother, and objects are treated in- 
dividually. Illustration, CADD, and 


Once installed, the MASS-11 Draw 
screen comes up sporting a black back- 
ground and green text. The drawing tools 
menu is arrayed along the left margin 
while the top margin of the screen contains 
the editing and function menus. Located in 
the upper-left-hand corner at the junction 
of these two menus is a smal] rectangle that 
corresponds to the larger drawing surface. 
The active drawing area is depicted within 
this rectangle—clicking and then releasing 
the mouse button on a section of the small 
rectangle automatically and instantly 
moves you to the corresponding clicked- 


presentation graphics packages pro- 
duce vector graphics files. 

-CGM (Computer Graphics Meta- 
file): Although .CGM was created by 
several standards committees with the 
intention of serving as a standard de- 
vice- and machine-independent graph- 
ics file format, several incomplete im- 
plementations of the current .CGM 
standard are in common usage. A 
.CGM file is easier to revise than an 
.EPS file, and it is portable between 
systems. The format is supported by 
PageMaker, Ventura Publisher, and 
many business graphics programs. 

-DRW (Micrografx DRAW): Mi- 
crografx created a Microsoft Windows 
-PIC file format in which to store its im- 
ages. A newer version of this file for- 
mat is .DRW. This format is supported 
by all Micrografx applications and can 
be imported into Ventura Publisher and 
Legend. Not being limited to 64K gives 
it an advantage over .WMF. 

-DXF (Data Exchange File): Auto- 
desk created . DXF as an external draw- 
ing exchange format to encourage 
third-party development. Since a. DXF 
file is so large, a smaller, binary version 
of this format, .DXB, is now available. 
The .DXF format is supported by virtu- 
ally every PC-based CADD package. 

-EPS (Encapsulated PostScript): 
This file format was created to carry im- 
ages from drawing programs to desktop 
publishing programs. Encapsulated 
PostScript is a combination of bit- 


on section of the drawing surface. Another 
attractive feature is that two pages are 
available for drawing, which makes copy- 
ing, cutting, and pasting from one page to 
another a simple 

MASS-11 Draw has the standard draw- 
ing functions: straight and orthogonal 
lines, polylines (a set of joined straight line 
segments), circles, ellipses, squares, and 
rectangles. The additional offerings of an 
equilateral triangle, a rectangle with 
rounded comers (the radii can be selected), 
and an arc function are convenient and use- 
ful for charting and graphing. 








ine 

| 2 ry 
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RASTER 


A raster (bit-mapped) image 
stays the same size and 
continues to appear jagged 
when screen resolution 
increases, 


A vector image increases in 
quality when screen 
resolution increases because 
it is a point-to-point 
construction in which the 
software draws e line of 
unchanged thickness from 
point A to point B. 


When you increase the resolution 
(measured in pixels per inch, or ppi) of 
the screen or output device by a factor of 
4, the resolution of a vector image ts also 
increased, and its quality is increased. 


mapped and vector-based graphics in- 
formation. The vector portion is de- 
scribed in the powerful PostScript 
language, while the bitmapped picture, 
which appears on your screen, is de- 
scribed in the TIFF format. A Post- 
Script-compatible output device inter- 
prets the vector informetion. This 
format is especially adept at rendering 
complex drawings and is supported by 
PageMaker, Ventura Publisher, IBM 


POWERFUL CURVES AHEAD 

MASS-11 Draw is endowed with a particu- 
larly powerful set of curve functions. 
Curves can be approximated in two ways: 
drawn splines or frechand splines. (The 
notion of splines comes from naval archi- 
tecture: Very thin wooden strips called bat- 
tens are positioned with leaden spline 
weights. Thus, complex curves can be 
drawn along the battens.) A spline curve 
consists of two anchor points at the ends of 
the curve, plus two control or handle 
points that bend the curve. MASS-11 Draw 
uses a mathematical description of the 


m THE ART OF MAINTAINING IMAGE INTEGRITY 





The resolution of the seme image in 
raster format doesn’t change when the 
device's resolution does, so the image 
maintains its coerse edges. 


Interleaf Publisher, and many presen- 
tation graphics programs. 

-GEM (Graphics Environment 
Manager): Files created in the graphi- 
cal GEM Desktop environment are usu- 
ally saved in Digital Research’s own 
graphics file format. Such files are easi- 
ly imported into other applications that 
run under the GEM environment, such 
as Ventura Publisher and several other 
GEM applications developed by Digital 


curve (the Bezier function). 

Drawing the spline curves is complete- 
ly nonintuitive. You must first set the an- 
chor point, then the control points. But, 
like leaming to ride a bicycle, after a few 
initial disasters it begins to seem like a per- 
fectly natural way to create a curve. 

However, MASS-11 Draw features a 
somewhat easier method of creating a 
spline curve: The freehand curve tool al- 
lows you to move the mouse or stylus in a 
continuous sweep. When the curve is fin- 
ished, the program adds anchor and con- 
trol points, thereby allowing you to edit the 


Research (including GEM Artline). 

HPGL (Hewlett-Packard Graph- 
Ics Language): One of the oldest 
graphics file formats, Hewlett-Packard 
developed HPGL for two-dimensional 
pen plotting. Although not very sophis- 
ticated, this format is entrenched in the 
PC graphics market; it’s supported by 
most DTP, CADD, and business 
graphics programs and output devices. 

IGES (Initial Graphics Exchange 
Specification); IGES is a nonpropri- 
etary graphics file format created by the 
CADD industry. It is often used by 
firms that need to transfer CADD infor- 
mation among mainframe, mini, and 
PC platforms. Although this promising 
standard suffers from uneven imple- 
mentation, it is currently supported by 
AutoCAD, Cadkey, VersaCAD, and 
many other CADD programs. 

-PIC (Lotus Picture File): Lotus 
developed this relatively simple file for- 
mat to store descriptions of graphs cre- 
ated in Lotus 1-2-3. Although it isn’t 
suitable for high-end graphics, this for- 
mat is widely supported as input in both 
DTP programs and presentation graph- 


ics programs. 

-WMF (Windows Metafile For- 
mat): This format was developed to ex- 
change graphics information between 
Microsoft Windows applications; it can- 
not be used in non-Windows applica- 
tions. The biggest drawback of the 
.WMF format is the 64K file size limi- 
tation imposed by the Windows clip- 
board. a 


Catherine D. Miller is a staff writer at 
PC Magazine. 


curve by moving the points until you are 
satisfied with the shape. Editing either 
freehand or drawn splines can be time- 
consuming, but the precision with which 
you can tailor the curve is immense. 


FULL-FEATURED EDITING 

Once you create a curve, line, or other ob- 
ject, you'll be able to explore MASS-11 
Draw’s editing functions. This is where 
the real power of the program resides. Ev- 
erything is considered to be made up of ob- 
jects. In its elemental form, an object con- 
sists of a single line; at its most complex, 
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ILLUSTRATION SOFTWARE: SUMMARY OF FEATURES 
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(Proce eat (ry ascerk’ng Pica orcer) ee Draw GEM Arline mieetoe MASS-11 Draw Codignen: 
DRAWING TOOLS $495 $495 $695 $695 $695 
Straight ilnes e e e e e 
Orthogonal lines e e e e e 
Selectable line caps (andinga) e e e e e 
Invialble lines e 3° ° e e 
Arrowheads e e e e e 
Rectangles e ° e e e 
Round corners for rectangular shapes e fe} °o e e 
User-controllable commer roundness e ° e e e 
Freehand curves e ° e e e 
Automatic close of curve patha e e e e e 
Fills e ie} °o o e 
User can edit and store new pattarna e °o ° e e 
TEXT 
‘Taxt can be edited on-screen e e °o e e 
Taxt can be wrapped around a curved path e e fe} °o e 
Taxt can be treated as a grephic alemant e e e e ° 
Uses Bitstream Fontware fonta e e ° [eo e 
Uses Adobe fonts e e e e (=) 
EDITING 
Muitipla coples of activa alementa can be made e e fo) e e 
Curves can be reehaped with tha control polnta e e e e e 
Curvaa can be scaled with the handles e e e e e 
Tangent iines and direction polnts are 
vielbla when curva le activa e e e e e 
Points In axisting curva canbeinesrtedanddeisted @ e e e e 
Automatic curva amoothing Ia avallable e e e e e 
Polygonal lInaa can be made Into splines e e ° e e 
Attributea can be copled from object lo object = e ° ° e 
DISPLAY 
Zoom feature e e e e e 
User-apecifiable zoom e °o [e} fe} e 
Dimensioning dlaplay e °o °o e e 
Statua box with aiphanumaric informetion e ° ° e e 
Measuring rulers e e e e e 
Simultaneous access to multipla documanta e ° e e e 
Color modele evailable CYMK, monochrama, CYMK, monochrome, CYMK Monochrome CYM, CYMK, 
Pantone RGB HBS, mono- 
chrome, Pantone 
Progrem atores paletiaa °o ° ° ° e 
MEASUREMENTS 
Dimensiona axpressed In user-dafined units e e ° e e 
User-definable grid e ® 3 e e 
User-definable psga aize e e ° e e 
List of document perts can bedlaplayed andprinted @ oO [e} e e 
Eiements can be dragged and placed outalde page @ e ° e ° 
Document can be developed In layers ° e ° e e 
Maximum number of pegaa allowed Ina document 1 1 9 2 54 
TRANSFORMING 
Select and move e e e e e 
Rotata e a) e e e 
Skew or shear e e e e ° 
Flip or mirror e e e e ° 


[Editors Choice @ —Yes O—No 
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Pe Adobe Ua et 

Corai Draw! GEM Artline liiustrator MASS-11 Draw Designer 
TRANSFORMING $495 $495 $695 $695 $695 
Clip or cut e e e e o 
Move to back or front e e e e e 
Snap to guides (or grid) e e ° ®@ e 
Object-to-polygon conversion e e Oo e 1) 
Automatic isometric projection o o) oO io) o 
Shapa clipping (using shape ss cookle cutter) e ie) ie) ° ° 
Shepe Interpotation ie) o o oO oO 
3-D capabilitias o (e} o o o 
Auto-tracing e @ e ®@ e 
Elements can be grouped snd ungrouped e @ e e e 
Elements can be aligned In relation to the page o [e} o e e 
Elements can be aligned in reletion to each other @ e ° e e 
Pivot point can be specified e e e e e 
Bitmaps can be incorporated in the finei Imege e e ie} (@) e 
PRINTING 
User-defined page margins e e 1) e e 
Crop marke or center marks e e (3) QO e 
Registration merka e e oO ° e 
Process-coior separatione e e oO oO e 
Spot-color separatione e e oO 1) e 
Color PostScript printing eupported e e e ° e 
INPUT GRAPHICS FILE FORMATS 
-CGM (Computer Graphice Metatiie) @ ie} 1) e e 
-DRW (Micrografx Draw) ° ie} ° e e 
-DXF (AuteCAD) oO ie} e 1) e 
.EPS (Encapsulated PostScript) e (@) e O° fe) 
.GEM (GEM Draw or Graph) i) e 1) o ° 
HPGL (Hewlett-Packard Graphics Language) o o. oO e oO 
PC Paint o e e oO 1) 
-PIC (Lotue) oO e ® e e 
-PICT (Macintosh) 1) ° 1) e o 
-SLD (AutoCAD) 1) o 1) ° o 
-TIF (Tegged Image tile tormet) e e e e e 
-WMF (Windows Metafile) oO oO o 1) e 
Generic bitmep tormat (Inciuding scanned images) @ e [e} fe} e 
File-conversion utility program e oO e e Oo 
OUTPUT GRAPHICS FILE FORMATS 
-CGM (Computer Graphics Metefile) e e oO oO e 
-DRW (Micrografx Draw) ° ie} o e e 
-EPS (Encapsulated PostScript) e e e e e 
HPGL (Hewlett-Packard Graphica Language) e ° @) @ e 
.PIC (Lotua) o fe) fe) O° oO 
-PICT (Macintosh) ° (@) ie} e e 
-TIF (Tegged image file tormat) e 1) 1) Oo o 
.WMF (Windowe Metafile) e o 1) o e 
DOCUMENTATION 
Tutoriei menuei ° e e e e 
interactive tutoriel ° e o oO °o 
Tutoriei sample files e oO e e e 
Refarance menuel e e 1) e e 
Glossary °o (e) e e e 
Troubieehooting guide oO e e 1) ° 
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an object consists of all the lines and pat- 
tems that constitute the drawing. Objects 
can be combined, separated, or duplicat- 
ed, and the software performs all the stand- 
ard 2-D transformations (translation, scal- 
ing, and rotation) on them. 

Microsystems Engineering has given 
MASS-11 Draw an excellent collection of 
tools with which to perform these editing 
tasks. Unselected objects in the drawing 
are shown with green lines on a black 
background. Unlike most other freehand 
illustration packages, MASS-11 Draw 
does not surround selected objects—the 
active elements—with a bounding box and 
square ‘‘handles’’ at the corners. Instead, 
selected elements are shown in yellow or- 
ange; this helps reduce the visual complex- 
ity of an image with many elements. Auto- 
scrolling—the ability to drag a selected 
object off the screen—is another very wel- 
come touch. 

The text abilities of MASS-11 Draw are 
adequate, though not nearly as amazing as 
those of Corel Draw! or GEM Artline. Al- 
though font selection is modest (a Roman 
and a sans serif Modem are all that are 
available) point sizes range from | to 144. 
The aspect ratio and spacing can be easily 
altered. Text editing can be done directly 
on the drawing, and word wrapping is 
standard. Of special interest to technical 
users is the set of scientific ISO characters 
as well as subscripts and superscripts pro- 
vided with the package. Unfortunately, 
while the available typefaces are output to 
laser and PostScript printers as very hi-res 
Adobe-compatible fonts, they are dis- 
played on the screen as highly simplified 
vectors, making it impossible for you to 
geta true visual impression of your work. 

The measuring tools available with the 
package are noteworthy. A ruler and grid 
toggle are standard, and a nifty feature is a 
real-time coordinate ruler that shows the x 
and y values of the cursor. When editing an 
object, the real-time ruler also reads out 
angular rotation, changes in scale value, 
and the like. This feature is obviously use- 
ful to the technical illustrator. MASS-11 
Draw also allows multiple objects to be 
aligned along margins, as well as to be 
evenly distributed. Both operations are 
particularly useful for creating charts and 
graphs. 

While color is not supported, gray- 
scale fills are available in | percent incre- 
ments. Choices of fill pattems, line styles, 
and line endings are available; also, line 
widths can be varied from 0.001 to 0.1 
inch. In its most recent update, MEC of- 
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The MASS-11 Draw screen is black with green lines, and the upper-left comer of the screen 
contains a small representation of the drawing surface. Drawing tools are along the left and 
editing menus are along the top. 





With MASS-11 Draw, lines that are currently selected for manipulation in a drawing show up in 
yellow orange. Here, the base of the first column is being worked on. 


usiness runs on forms! 

And PerFORM provides 

your business with 

everything you need for 

fost, easy an 
professional form design, 
creation, mointenonce, fill-in, 
and printing. PerFORM’s 
WYSIWYG simplicity benefits 
every business, fromthe 
smollest office to the lorgest 
carparation! 


PerFORM 2-9 contains three 
programs that can work 
tagether or separately: 


PerFORM DESIGNER- 
GEM: graphics interface for 
sophisticoted design, 
modification ond accurate 
production. Improve the image 
of your business. 
Create professional forms, 
quickly and easily 
® context sensitive help 
* includes mony predesigned form 
templotes 
® UNDO function for instant correction 
Add external data and 
graphics 
® import ASCII files 
* import grophics: TIFF, GEM Imoge 
and Line Art, MacPaint, PC 
Pointbrush+ 
© create from8 major bor code types 
dea scanned paper forms 
Customize your screen 
work area 
® screenrulers, abject positioning, 
olignment, grid snop 
© multiple poge forms supported ino 
wide range af sizes ; 


PeFORM Call 1-(800)-268-6082 for the dealer nearest you, or order PerFORM 





1 Versatile design tools 

* filled or hollow boxes, ovols, circles 

* chaice of fill potterns, line widths 

* combtool creotesboxes with evenly 
spaced oreas 

* scole, reshope or crop grophics 

* cut, copy, size andpaste objects, 
groups of objects, text ond graphics 

* horizontol ond verticol text flow 

* text in mony fontssizes and styles 


PerFORM FILLER - 

Eliminate errors and tedium in 
form fill-in by outomoting the 
process. Improve the efficiency 
in your business. 


Easy data entry 

* tob through form fields using o grophic 
OR text-based interface 

© outomoticfill-inby yourcomputer, 
including date ond time, serial 
numbers, page numbers, and check- 
marked boxes 

* mothemoticol ondlogicol colculotions 

© doto entry validotion, withronge ond 
loakup tables, ond dBASE file lookup 

° ymeortondexpaliaacl ond dBASE 

iles 
* provide customized online help 


For IBM PC and Compatibles 





FORM PRINTING - 
Reduce your business expenses. 


Weigh quality output 

*ondemond Hilo from within 
PerFORM or from DOS 

* botch print, printto disk, multiple copy 
print 

® supports dot-matrix, Postscript, HP 
LaserJet, ond most populor loser 
printers 
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Designer and Filler for only $294.95... or order PerFORM Filler for only $129.95. 


Belrina Technology Inc., (USA) 4454 Genesee SI., Buffalo NY., 14225, (716) 835-0405 (Can} 10 Brentcliffe Rd., Suite 210, Torento, Ont., MAG 3Y2, (416}423-0456. 
PerFORM, PerFORMDesigner and Filler © 1989 Delrina Technology Inc. All rights reserved. PerFORM and Delrina Technology Inc. IBMisa registered trademark af 
Internatanal Business Machines Carp. GEM and GEM /3are trademarks and Capyright © Digital Research Inc., 1988. Allrights reserved. AliprcesthownareinUS S. 
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Right Now. Guaranteed!* 

Yes, we can ship your new ZEOS” '286 or 386 today! 
ba ve built up an extra supply of the hottest ttederline 

uters in America. The celebrated ZEOS 286-12 

and ee eee Editors Choice —the ultra fast 

Take a er now for immediate delivery. These 
are both complete, genuine ZEOS Zero- Wait state sys- 
tems. Both include an ultra-fast Seagate hard drive 
and all the other goodies. And they’re ready to ship. 
Right Now. 

’s how it works. We have these extra systems 
pre-built and ready to ship. They include both High 
Resolution Monochrome and VGA systems. While 
supplies last, we will ship either of these systems to 
you the day you order subject to these conditions: 


1. Your order must be received by 1PM Central Time. 

2. Credit Cards are subject to credit card authorization. 

3. Orders must be for our standard 286-12MHz system 
or 386-16MHz system, either monochrome or VGA. 
Any other systems or upgrades are custom built and 
will take slightly longer. 


*Our Guarantee to You: 


If we fail to ship your system under the conditions 
outlined, we will ship it at our expense as soon as it is 
ready. All systems are fully burned in and tested. Each 
system includes our 30 day Money Back Guarantee 
and One Full Year Limited Warranty. Toll Free tech- 
nical support and Express Parts Replacement are 
included too! 

This offer is good only as long as these pre-built 


Comput 


Complete ZEOS 12MHz ’286 
with 32MB Hard Drive! 


Only $1,395 


For VGA color add $595 


Standard Features Include: 


= 80286-12 CPU, 6/12MHz Dual 
Speed keyboard/hardware select- 
able. Reset and Turbo buttons 
right up front. 

= Zero-Wait State DRAM, 
512K expandable to 4MB on the 
mother board (I6MB System 
Total). EMS Capability on board. 

@ Fast 32MB Seagate 138R Hard 
Drive with auto-park, L2MB 

Drive. 
= Ultra high speed Hard/Floppy 


controller. 1:1 interleave, 800 _ertormance Comparisons using PC Labs Benchmark Series Release 4: 


KB/sec transfer rate. 

@ Genuine Hercules* (Yes, 
Hercules!) Brand graphics card. 
High-Res Amber Display with 
Tilt/Swivel Base. 











® ZEOS Enhanced 101 Key Key- 
board with our Pleasant Tactile/ 
Click Feel. 

® Serial and Parallel Printer Ports. 

= Clock/Calendar with Battery 
Backup. 

= 6-16 and 2-8 bit expansion slots. 

® 80287 support, up to 12 MHz. 

@ Heavy Duty Case Complete 
with Security Lock and LED 
indicators. 


FREE Shareware Disks Too! 

25 Software Programs Included 
Every system will include 5 ready 
to run Shareware programs on 
free disks. Included are programs 
Jor Word Processing, ees Sheets, 
Educational, Financial, Business, 
Games and more, With Shareware 
you can try the programs first 
before you register them with the 
author. What a great idea! 


All prices and specifications are subject to change without notice. Please call for current pricing and warranty details COD orders may require an advance deposit, PS/2 and AT are trademarks of 18M Corporation. 


systems remain in stock; please give us a call to verify 
Saree This offer doesnot apply to other ZEOS 
systems or custom configurations 


Immediate shipment is only part of the story. 
ZEOS builds Rock Solid computers. That's why we 
offer you our 30 Day Money Back Guarantee, Toll Free 


joney 
technical a and Full One Year Limited Warranty. 


Compare that to the others. Then 


compare performance. 
Performance is what ZEOS is all about. If you’re 


buying a computer you may as well buy the fastest. 
The ZEOS 286-12 is the fastest in its class. It features 
true Zero-Wait state operation with speeds close to 
many 386 systems! 

Or select the ZFOS 386- 16. The Editors of PC 
Magazine did. In fact they selected the ZEOS ’386 as 


Editors Choice. Andis it ever a screamer. As the PC 
Magazine said, “This ZEOS 386-16 blows away every 
other computer...” Another PC Magazine editor said 
“Don't pass up the ZEOS ...solid construction, flexible 
design and escape-velocity performance make it a 
top flight choice’ 

PC Resource Magazine put it this way “ZEOS.. 
provides quality comparable with the IBM or Compaq 
and does so for about 70% of the cost’ Personal 
pease ad says “The best value we've come 


across so far’ 

We couldn't have said it better ourselves. 

And these are the machines that we have ready to 
ship to you right now. Rock solid block buster ZEOS 
machines with quality and performance thatis, ina 
word, Guaranteed. Order now by calling 800-423-5891. 


ers Now! 














Complete ZEOS 16MHz °386 « High speed Serial 
with 80MB 28ms SCSI Drive! She mi 
e ]. 16a: 
Only $2,495 ae 
For VGA color add $595 EDITORS Gee 
s case 
Standard Features Include: ie Fine Je security lock 
. Goran 2 pit otol 08 " 
16MHz f 
a High ve aes 64K Order Now Toll Free 
= IMB of Zero- Wait DRAM 800-423-5891 
Expandable to 16MB system total. FAX Orders Dial: 612-633-2310 
= Fast 80MB, 28ms SCSI In Minnesota Call: 612-633-4591 
ee Hard Drive, L2MB Gen a cgipes and OD ware 
« Ultra high steed Hand/ Floppy enna Le. 
ae al ie oat St. Paul, MN 55112 USA 
. ine Hercules® Bra: 
graphic card. High-Res Amber __ Pertormance Comparisons using PC Labs Benchmark Series Release 4: 
Display with Tilt/Swivel Base. 80385 ‘Floating 
# 101 Key ZEOS Tactile/Click woe Mix" EBleviation Memory 
keyboard. ZEOS 386/16 Desktop 210 358 13 62 058 


{2M PS/2 Model 70-E61_— 209 





ai tee 77 





Deskpro is p trademark of Compaq Computer Corporation. Corporate leaszng plans are available. ZEOS is a publicly traded company, MPLS/St. Paul Local OTC. © 1989 ZEOS International, Ltd. 
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THE IDEAL PARTNER 


Wordh erfect 


puters 





The World oT Finest PC Mlustration Package 


@ Easy, Powerful User Interface 
@ Microsoft Windows, running on all ATs and 
386¢, with 640k RAM 


@ Simplified menu & toolbox design 

@ Macros enable re; operations to be 
= petitive 

@ Hundreds of useful samples & clipart 

@ Thorough documentation & tutorial 


aL hining 
mate tecture results in amazing 
speed even with large drawings 
a Superb Freehand Drawing 
Bezier curves quickly and easily 


@ Fast & Powerful curve editing 
@ Calligraphic Pen Shapes 
© Give gour carver ehumen chy allow: 
ing custom pen shapes & angles 
Sie 
beth pw stretch, scale, crop, color écposi- 
§ Autotrace to Quickly Create Artwork 
@ Automatically traces es bitmaps, induding 
seceareel inebes io seit 


ly create your own 
editable artwo: 


| 


Qua 
I 


Mover 50 Precision Fonts in Any Size 
e bares typefaces eluting 28 
a ‘Script printers) 


thetoded fo botn zen & printer Youve 
EXACTLY what you get, even when your 
text is skewed, or magnified 

e Leper eee = ete eater 


o Ee pene selection with font shapes 
le during font selection 
@ Full international character set 


@ interactive 
o Chaney on be cnged ent ou seth 
you want 
e Indica coersstet con bare tiltenestilé 
tributes within a text string ind 
typeface, point size, angle etc. 
@ Fit Text to a Curve 
®@ Textcan easily be m: to any curve in- 
cluding circles, rectangles, or even other text 


@ Fit Text toa 
@ Interactive letter, word and line spacing 
@ Ect 
Start with any font you want, then create 
your own custom lettering 
@ Special Effects for Printers 


e Over 50 sttirnine textures inclu 
and Escher for filling any object 
@ Linear or radial fountain fills for any object 
including text 
9) Ectonesve halftone screening frail objects 


OREL >. Otte, Orato 
G COREL, 1600 Carling Ave. 


. Ottawa, Ontario K12 8R7 (613) 728-8200 


Bexcetiont 
e Lotus PIG, PCX, , Mlustrator, 
GDE, CGM 
e Report dleplayab ie Efe, }Vunsows Metts 
for use in page 


pes ae 


@ Dazzling, Low Cost Color 
@ With CORELDRAW and a $1395 Hewlett 
acer Faittiey Drttes, you can citete tiem 
ut impressiva color 
® Pall PANTONES® and CYNE color ea 
for color colar separnssonisianed color match 
put devices 


@ Unlimited HOTLINE Support 
@ COREL experts are keen to help! 


out 





* Pantone Inc’s check-standard trademark for color reproduction & color reproduction materials, *~Avallable on $.25'or 35° disks; Microsoft WINDOWS not included. 
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fers screen preview of line widths. This is 
important because line width is crucial to 
the visual quality of the drawing, especial- 
ly in technical illustrations. It would be ad- 
vantageous if the black screen and green 
line colors could be changed within the 
preview mode to a white background with 
black lines to better simulate a laser print- 
er's output. 

Printing the finished image is a simple 
matter. The print menu allows many pa- 
rameters: the image can be cropped in any 
way, as well as scaled, and any section can 
be chosen with the mouse for a fast Quick- 
Print function. MASS-11 Draw works with 
most dot matrix, PostScript, and laser 
printers; HPGL and compatible pen plot- 
ters are also supported. For high-resolution 
output, Linotype 100/300 PostScript pho- 
totypesetting machines can be used as 
well. 

MASS-11 Draw contains an extensive 
symbol library. Most of these symbols are 
designed for engineering, but it is possible 
to create a custom symbol library. You’ll 
find using the symbols effortless: simply 
drag a symbol from the menu and release 
the left mouse button for it to be placed 
right on the drawing. 

MASS-11 Draw is good at importing 
image files: Lotus .PIC, HPGL, and Mac- 
intosh PICT files are supported. An auto- 
tracing utility, MASS-11 Tracer, converts 
TIFF scanner files into MASS-11 Draw 
(.DRW) files that are written in an ASCII- 
based file format described extensively in 
the documentation. These MASS-11 Draw 
files have both a positive and negative as- 
pect: because they are written in public 
ASCII format, the data they contain can be 
easily examined, edited, and manipulated, 
the files, however, are quite large. A medi- 
um-size drawing—such as the classical ar- 
chitecture test illustration—takes up a big 
156K. 

If color is important in your work, then 
this package isn’t for you (although MEC 
is working on a color version). Similarly, 
if you need access to a large collection of 
typefaces, then MASS-11 Draw isn’t the 
tight choice. While the program benefits 
by running at a decent speed on a standard 
AT, its real strengths are in features like 
superscripts, measuring tools, and engi- 
neering symbols that make it particularly 
appealing to technical illustrators. If these 
qualities are what you are looking for, you 
may want to invest your money in MASS- 
11 Draw. 
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* 80386 /AT. 
Single Board Computer 
(Standard IBM /AT Card Size) 


CAT930 

* 16MHz/O Wait CPU Speed— 
Higher Speeds Available 
On-board DIP RAM—8MB 
80387 Socket 
Programmable Bus Speed 
BIOS Shadowing 
Interleaved Memory 
Realtime Clock w/Battery 
Expansion Card CEX706 
available 


Also Available: 

© Card Cages 
Backplanes 
Chassis 
Rackmounts 
much more 

i Diversified 
Technology 


112 E, State St. © Ridgeland, MS 39158 
(601) 856-4121 


1-800-443-2667 


Degg wad Maratectaed by DT a tar USA 


Made in USA 
AKT IAM are traderomes of THM Corp. 
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Manzana announces 
the indispensable 
514" drive for the PS/2. 


When you asked for a reliable 514" floppy drive, 

we went to work. We built a subsystem that performs 
flawlessly, is easy to install and competitively priced. Backed 
by a solid warranty and great technical support, our drives 
have made their way into the 10 largest companies in Amer- 
ica. When you must have quality, specify Manzana. 


External host-powered | 3.5", Floppy drives for your 
floppy drives which can be PCs, XTs & ATs. 


External 1.44MB Drives: 


connected to PS/2 computers or com- 
patibles such as the Epson Ie. Includes | Host-Powered Plus for AT--$374.95. 


all hardware & software for most 
installations. 

Manzana/1.2 dual 1.2MB & 360K 
drive--$374.95. 


High Density External for XT--$384.95. 
Internal 1.44 MB Drives: 

Internal Plus--$199.95. 

3rd Internal Plus--$289.95. 

(Will work on your Model 30 also!) 3rd Internal Mux Card--$99.95. 
Manzana/360 360K drive--$344.95. High Density Controller Card--$94.95. 


Also new! Manzana/1.44, a 3.5" external 1.44MB drive for PS/2 Model 30. 


GO WITH 


MICRO D M 


To Order: MicroSystems, Inc. 
Contact your dealer ~) P.O. Box 2117 
or call us directly at Goleta, CA 93118 
(805) 968-1387 Manzana Fax: 805/968-5449 
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ILLUSTRATION SOFTWARE 
Micrografx Designer 


by Maureen Jones 


Micrografx Designer is an extraordinarily 
powerful package, not only for its drawing 
tools but also for its efficient utility pro- = 
grams. Any designer or illustrator whose as 
focus is on technical or mechanical illus- 
tration will find Micrografx Designer a 
valuable resource. 

Designer 2.0 (a big improvement over 
Version 1, which won a PC Magazine 
Award for Technical Excellence last fall) 
imports and exports a wide variety of files, 
including AutoCAD .DXF, .TIF, .WMF, 
.PIC, .CGM, and .DRW formats. It also 
exports Encapsulated PostScript (.EPS) 
formats. It boasts technical, CADD-like 
must-haves, including layers (a whopping 
64) and the ability to customize the toolbox 
by setting up a combination of the most 
frequently used tools. In addition, you can 





SUA D¥222/ +0000) -1 


define your own color palettes. 
You’ll find the addition of on-line, con- ‘y 
text-sensitive help to be very useful, espe- i : oe es 


cially considering the confusing user inter- 
face. For instance, although there are 
specific tools for every drawing function, —_jyicrografx Designer has the most sophisticated integration of color into its drawing tools. 

most of them are capable of performing —_ Here, achemical diagram is being created, and two color menus have been invoked on the 


each other’s jobs. From the artist’s view- right, Pantone colors are among the available selections. 
point, it’s more efficient to use the same 
tool to create, say, a square and a rectan- 
gle, in much the same way Corel Draw! 
does. 

Micrografx Designer can be run either 
under an included runtime version of 
Microsoft Windows or as a standard Win- 
dows application. No matter which version 
you use, you'll want additional memory so 
that you can take advantage of Designer’s 
more-claborate features. If you try to work 
in the required 640K RAM, you'll soon 
need more. 


+ 
(1] Page 1 Gd snap 25h6K free 


MORE NEW AND IMPROVED 

The product now includes Bezier curves, 

making freer drawing styles more practical 

than they were with earlier versions. The 

Bezier curves are easy to use and have a 

wonderful characteristic: the handles used 

to direct and contour the curves are shaped 

like four-leaf clovers, not squares. +H 
When both the nodes and the handles [1] Page 1 [)snap 12.63 in » 2.47 in 255 free 

are the same shape—as they are in most il- —_yicrografx Designer, which actually has some CADD functionality, has all the tools necessary 

cee Aa eis Sail dee to do a good job on an architectural-style drawing like the one we used as a test image. 

down. Also, small square handles can be 

difficult to find when they’re superim- 

posed on a line. The clovers are easy to 
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SNOPUIAY POSQIOY 


DOU PION 


Fox yosoni] 


SOAIS SN 


THE PREFERRED CHOICES OF 
CORPORATE AMERICA. 


You said it. And in the ultimate poli-the marketplace— 
In one PC Week corporate opinion poll, you said you've made Above Board far and away the best selling 
Above™ Board was the top overall memory board. expanded memory board. 


In another PC Week poll, you ranked Above Board Which just goes to prove a principle we firmly 
#1 in what you value most: reliability and compatibility. believe: The customer is always right. 

In still another poll, this time by PC World, you voted Call (800) 538-3373 for more in 2 
Above Board the best EMS memory board for 1988. information. | 


Intel is a registered trademark and Above ts a trademark of Intel Corporation, 
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spot—even when they straddle a line. 

There’s also more power in the text 
menu than earlier versions offered. Multi- 
ple-line text can be separated into single 
lines, and conversely, single-line text can 
be joined into paragraphs. Imported bit- 
maps can be cropped and automatically 
traced, and images can be arrayed horizon- 
tally and vertically , rotated and scaled, and 
assigned graduated color. 

The package benefits from having its 
own PostScript driver. Illustrations print 
twice as fast with the Micrografx driver 
than they did with earlier versions of the 
program, which used the Windows driver. 
Even if you don’t buy Designer, you can 
buy the PostScript driver directly from Mi- 
crografx for $195. 

Besides the superior black-and-white 
laser printer output, there are versatile pro- 
visions for spot-color and process-color 
separations. PostScript printouts are sharp 
and clear, with consistently subtle grada- 
tions from dark to light in the fills. Design- 
er printouts can include page labels, crop 
and registration marks, and bleeds. You 
can select noncontiguous pages for print- 
ing in multiples. A new Matrix film re- 
corder driver lets you create slide output as 
well. 


Maniicaciereies 





Requires: 640K RAM, Microsoft Windows, DOS 
3.0 or later. 
In Short: Windows-based Designer stands with 
Core/ Draw! as the best of the PC-based de- 
sigrillustration tools. Version 2 adds more color 
and freehand drawing tools (auto-trace, Bezier 
curves) to an already superb set of mechanical 
and technical illustration capabilities. included 
aix drivers are more elficent than those 
found in Windows (PostScnpt, LaserJet). 


12,000 Hit-cuility Fhapes ara aio avalebie 
Drawbacks: #'s hard to leam, despite on-line heip 
in this version, menu choices are somewhat 
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ILLUSTRATION SOFTWARE 


DRAWING TOOLS AND MOUSE SUPPORT 
In working with Micrografx’s wide range 
of tools, I found the freehand tool to be 
awkward to use and control. On the other 
hand, object snap is versatile: It overrides 
snap to ruler and lets you snap to end- 
points, center, midpoints, vertex (the de- 
fault), or any combination. You can snap 
objects on all levels, one level, or none to 
have snap points only in uncombined sym- 
bols. 

The lack of a scaling dialog box is a 
problem, as scaling is an important func- 
tion in mechanical drawing. You'll have to 
scale the old-fashioned way—by dragging 
a handle on the selection box. Luckily, it 
works efficiently. You resize proportion- 
ately by dragging a comer handle. Press- 
ing the Shift key will change to nonpropor- 
tional sizing, and the control key will get 
you square proportions. Even handier is 
being able to use the second mouse button 
to move the symbol around while resizing 
it. This is a nice feature to have when 
you're trying to get a good fit. 

The repeat tool is hidden deep within 
the arrange menu, and there’s no clue as to 
its existence in the index! It turns out that 
linear array is a very powerful tool that will 
let you make up to 100 duplicates of an ob- 
ject horizontally, vertically, or diagonally. 
You set the number and intervening units 
in the dialog box. Handily enough, if you 
first duplicate and move the copy, the dia- 
log box will then describe both the coordi- 
nates and dimensions of your move. You 
then simply enter how many more copies 
you want. 

There is no separate preview function in 
Micrografx Designer. Your drawing and 
fills occupy the same image. You can 
speed up redrawing by turning off gradient 
fills (these can be linear and can have an 
adjustable angle, or radial, with a variable 
center point), but awkwardly enough, you 
can’t shut off the fills’ redrawing. Not only 
is it time-consuming to watch fills rebuild, 
but there are many instances when it would 
be appropriate to view line work only. In 
detailed work requiring fine-tuning of 
points, fills not only cover up underlying 
areas but also distract you while the objects 
redraw. 

To get an idea of the backgrounds for 
labels in the biochemical diagram I drew, I 
filled the objects. Screen resolution, of 
course, is not at all close to that of Post- 
Script output, but I had enough visual in- 
formation to determine how the back- 


ground might set off the type. Wandering 
through the color menus cued me to gradi-. 
ent fills, and I found access to colors and 
fills through the line, text, pattern, view, 
and change menus. 

Selecting the color gray produces the 
percentages for your PostScript fill; you 
click on the one you want. However, when 


PE EDITOR'S CHOICE 


Ts @ Corel Draw! 
@ Micrografx Designer 





Corel Draw! and Micrografx 
Designer are very different programs, 
but both merit Editor’s Choice 
recognition. Both run under 
Microsoft Windows (as does Adobe 
Hlustrator), and until Presentation 
Manager applications arrive, the 
most-capable PC-based graphics 
tools will continue to be found in the 
Windows environment. 

In the case of Corel Draw!, $495 
gets you outstanding font control, 
good color capabilities, and just about 
as many drawing tools as other 
packages that cost $200 more offer. 
You should buy Corel Draw! 
especially for its type-handling 
capabilities. 

Version 2.0 of Micrografx 
Designer amply improves on Version 
1.3, which won PC Magazine’s 
Award for Technical Excellence last 
year. In fact, it’s also an editor's 
choice in the literal sense, since it’s 
used by the graphics team here to 
create the illustrations you see in PC 
Magazine. Though the user interface 
isn’t as logically arranged as that of 
Corel Draw!, the program has wide 
capability in all types of drawing, 
including CADD-like applications. 
Version 2.0 also expands Designer's 
color capabilities and adds context- 
sensitive help. 

Finally, the obvious question of 
whether any one of the five programs 
we looked at is a real competitor with 
Macintosh-based illustration 
programs comes up. The answer, in 
the case of the first PC version of 
Abode Illustrator, is a resounding no. 
Micrografx Designer and Corel 
Draw! don’t quite match the 
Macintosh challenge (as represented 
by FreeHand and filustrator 88) 
either, but they’re closer than ever. 


‘The Next Generation 





The best-selling, award-winning 
graphics toolbox just took another 
giant step forward — into anew era 
of image creativity and 
enhancement. 

Move ahead to the next gener- 
ation. With PC Paintbrush IV™. 
Ic delivers everything you need to 
create, refine and retouch images. 
Easily and precisely. 


Sittmete e as 
Lighten, darken, blur or adjust contrast. And 
blend new elements with existing background. 


The power to paint. 

PC Paintbrush IV adds superb 
new features to ZSoft’s most 
famous product. So you can 
overlay two images. Choose from 
256 on-screen color shades. And 
use a huge arsenal of features, such 
as adjustable airbrush, graduated 
flood fill and local undo. 


The power to persuade. 

For compelling overhead and 
slide presentations, use the new 
“tiling” feature to create 3-D 


PC Paintbrush IV ig @ tradernark of ZSoft Corporation 





effects, pictorial charts and 
intricate patterns. You can also 
capture screens, graduate colors, 
make 3-D or shadowed letters, edit 
text, combine images from several 
sources — and much more. 


The power to enhance. 

PC Paintbrush IV is perfect for 
retouching less-than-perfect 
images. Adjust any image’s size . . . 
tilt it or flip it . . enhance or 
remove any part of an image. . . or 
use the gray-scale editing features 
for continuous-tone images. It’s 
like having a photo lab in your 
computer! 


The power to change. 

PC Paintbrush IV adapts to the 
way you want to work. With such 
conveniences as pull-down menus, 
customizable screens, dialog boxes, 






split screens, multiple levels of 
context-sensitive help, and a 
combination of mouse control and 
keyboard accelerators. 
ee ms 











oO eee 
an adjustable split screen. 


So much power. For so little. 
Get all the power you need. 
Get PC Paintbrush IV. It’s 
the master’s touch at a miser’s 
price: $99.95. Move up to 
PC Paintbrush IV. And move 
into the next generation. 


CORPORATION 


450 Franklin Road / Suite 100 
Marietta, Georgia 30067 
(404) 428-0008 

FAX: (404) 427-1150 

Telex: 6502859318 


640KB RAM required image size severety limited by available DOS memory 
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Epeon LQ-510. Narrow-camage 24-pin printer, 180 CPS/draft, 60 CPS/letter quality, built-in push tractor, auto single sheet load, bi-directional printing for both text and graphs, four 
resident fonts. Epsow LX-810. Narrow-carnage. 9-pin printer, 200 CPS. erDraft, 180 CPS/drafi, 30 € ac-letter-quality, built-in push tractor. One year limited warranty on both 
printers Epson is a registered trademark of Seuko Epson Corporation. SmartPark ts a trademark of Epson Amenea, Inc, 2760 Lonnta Blvd. Torrance, CA 90505, (800) 922-8911, 





EPSON PRINTERS 


Even If It’s Your 
First Printer 


Don’t Give It A Second Thought 





i This is one of the easiest decisions you 


‘ 


if will ever make. Introducing the near letter 


a rat quality LX-810 and letter quality LQ-510 

‘ from Epson. 

a To begin with, the inexpensive LX-810 
| ~ is the most full-featured printer in its class— 
The new Epson LQ-510 ‘perfect for printing everything from term 
papers to personal finances. The LQ-510 is Epson's most afford- 
able letter quality printer. Producing crisp, dark text and graphics, 
it lends a more professional look to any printed page. 

Each offers features ordinarily reserved for more expensive 
printers. For example, Epson’s advanced SmartPark™ paper 
handling lets you change between different types of paper 
almost instantly. The convenient SelecType panel makes for one- 
touch selection of typestyles, pitch and print modes. 

Most important, both models are backed by two decades of 


Epson reliability, quality and value. 
Coming from the world’s #1 printer | EPSO N 
company, that means a great deal. 

Epson printers. They're first WHEN YOUVE GOT AN EPSON 
because they last. YOUVE GOT ALOT OF COMPANY.” 


"WE'VE GROWN 
DEPENDENT ON 
PRIMETIME, TO 
MANAGE GUR 
TIME." 


-InfoWorld 


Effective time management. 
Your success depends on it. 
So when InfoWorld, the 
leading micro 
computer news- 
paper, endorses a 
time management 


wore, 


software package, 
it’s time fora 
closer look. 


wx 
VALUE 





Need another witness? 
PRIMETIME™ is “A better 
PC Magazine. "Quite an 
attractive package. Buy it." 
PRIMETIME is 
a personal project fm 
ger. It blends to- 
getherthe most | 
essential planning, 
scheduling and organization 
management resource. 
PRIMETIME actually en- 
courages you to get things 
done. You'll show up pre- 
will make you successful. 

Call for a FREE Demo Disk, 
or see your local software 
dealer today. 
Extension 107 
PRIMETIME SOFTWARE INC., P.O Box 27967 
Santa Ana, CA 92799 714/ 556-6816 

Suggested retail price $99.94 


way to manage time,” says 

and activity mana- 

tools into one powerful action 

pared and on time. And that 
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you're filling an object (or placing a pat- 
tem), you should be able to pick up both 
ends of the range more conveniently than 
Designer allows: The color dialog box for 
the background color is under the change 
menu and the object color box falls under 
the pattern menu. The odd part is that both 
box colors seem almost identical. 

Designer’s type-handling features are 
not rich. They lend themselves more to la- 
beling than to design. The program does, 
however, have some powerful text-editing 
features. You can enter text either directly 
on the graphics screen or in the text editor. 
Small point sizes are automatically entered 
in the text editor. 

You can merge text from other pro- 
grams like word processors—a feature that 


Micrografx has its own 
24-voiume library 
containing more than 


12,000 ciip-art images. 


could come in handy for setting up tables 
and charts. Each word can be entered sepa- 
rately, and each line can be made into a 
separate text symbol by using the Shift- 
Enter key combination. Text can be edited 
in the drawing area or in the text editor 
with familiar word-processing keyboard 
interaction (Esc, Home and End keys, and 
the rest behave as expected). Unless you 
specify otherwise, the text background is 
transparent. Leading can also be specified. 

Although you have a choice of fonts, 
the text is usually not WYSIWYG. Rath- 
er, it is a generic visual shorthand, good 
for evaluating size and position. It is easy 
to position and more than adequate for 
most labeling chores. 

Micrografx has its own 24-volume li- 
brary of over 12,000 clip-art images avail- 
able at extra cost. Besides a hefty supply of 
program, sample, clip art, and utility disks 
for both 5%4- and 32-inch disk drives, the 
package includes a separate installation 
guide, a written tutorial, a user manual, 
and a user guide to a utility program that 
converts AutoCAD files to Designer files, 
and vice versa (Adobe Illustrator includes 
a similar utility). The installation guide is 
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one of the handiest I’ve seen; it gives a 
quick synopsis on using the Windows envi- 
ronment and offers technical notes on us- 
ing extended and expanded memory 

The tutorial new to Version 2.0 of De- 
signer has excellent sections on using Be- 
ziercurves and auto-tracing bitmaps. It ad- 
vises you on how to set up the action and 
then leads you through step by step, ex- 
plaining why you're doing it. 

The user manual is the new user’s most 
important tool, and I found the current ver- 
sion inadequate. The index was skimpy; 
try looking up how to zoom or magnify 
your image, for example. Also, I couldn’t 
find references for several tools, including 
linear and radial gradient fills. The organi- 
zation was baffling; for example, the first 
part of the Editing Drawings section in- 
structs the power user on setting up symbol 
identifiers. What about learning how to ad- 
just a simple outline first? 

Designer evolved out of another prod- 
uct, Micrografx Draw Plus, which is still 
available at a price of $395. But Designer 
is by far the more sophisticated of the two, 
and even though there’s a price difference 
of $300, you should definitely bypass 
Draw Plus and go straight to Designer if 
you want the fullest illustration function- 
ality. 

Once I got a sense of Designer’s orga- 
nization, it took—quite literally—tess than 
an hour to put together the complex bio- 
chemical diagram. Micrografx Designer is 
without a doubt an important illustration 
tool; it needs only to be friendlier and bet- 
ter organized. As programs like Corel 
Draw! prove, power and accessibility are 
not mutually exclusive. r 


Maureen Jones teaches computer graph- 
ics illustration at Pratt Institute and the 
School of Visual Arts in New York City. 
She specializes in medical and technical il- 
lustration. Isaac Victor Kerlow is an artist 
and designer who has used computer 
graphics since 1980. He is chairman of the 
computer graphics department at Pratt In- 
stitute and coauthor of Computer Graphics 
for Designers and Artists, published by 
Van Nostrand Reinhold. Mark Wilson is a 
West Cornwall, Connecticut—based artist 
specializing in computer drawings and 
paintings. His book, Drawing with Com- 
puters, was published by Putnam, and in 
1983 he was awarded a National Endow- 
ment for the Arts fellowship for his com- 
puter drawings. 
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The NEW Improved 
TARGA 16 is only 
$1995! 


When we redesigned the industry-standard 
for high color resolution videographics, 

we incorporated the latest technological 
advances. The result is a TARGA 16 with 
improved video quality, built-in overscan, 
simultaneous RGB and composite video 
output and more. 


And TIPS is only $795! 


Since we lowered the price on our popular 
TARGA 16, we decided to reduce the cost of 
its companion, TIPS Imaging Software. The 
TARGA 16 version is now only $795, a sav- 
ings of $455. This latest release of the award- 
winning IBM PC-based paint program lets you 
create new graphics or enhance images 
captured by the TARGA 16. So contact your 
nearest Authorized Truevision Reseller, or call 
800/858-TRUE and see how less can become 
even more. 


‘TRUEVISION:. 


7351 Shadeland Station, Suite 100, Indianapolis, IN 46256 800/858-TRUE 
INTERNATIONAL: Canada 416/499-9400 Franca 33-13-952-6253 {taly39-2-242-4551 Switzerland 41-1-825-0949 
UK 44-1-991-0121 West Germany 49-89-612-0010 Other 617/229-6900 


Prices quoted are US Domestic suggested retail prices 
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“What I Need is About a Dozen 
Fresh New Ideas” porn 


nf co-processory. Fact ARTI co-prucessor b> a 
tru muttitasking. ueer programmable microcomputer, 
‘The combination of AITUIC co-processure anil IBM 
Personal System/2* technology can achieve performance 
a ~— and application solutions previously possible aaly on 
— 2 f larger, more expensive computers, AETHC stands for 
al “A Realtime Interface Co-processor.” 
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Meet Three Fresh New 
Who Did It Their Way! 








opportunities. 


(oe W. Ranstrom, Preskient 
‘TPS Systems 
San Antonio, Tams 


TPS® Systems, a 
déniion of Softivare 
Consulting Service, Inc., 
was, tin 1978, 


“The announcement of IBM’s OS/2™ 
operating system along with the powerful new 
PS/2® and it’s Micro Channel™ Architecture 

us an excellent platform to extend our 
TPS®/2 strategy. TPS®/2 is a multi-user, On 
Line Transaction Processing (OLTP) software 
package which can be used to distribute many 
transaction oriented applications for retail 
stores, airlines, mani ing companies, and 
insurance firms, to name just a few. 





When it came to imp transaction 
performance, we automati atte 
ARTIC card. Its small but powerful realtime 

ing system allowed us to shorten our 
communication path . ARTIC’s on board 
memory allowed us to some of our 
system and application function, and its tool set 
made this easy todo. We probably experienced a 
20 to 30 percent performance improvement just 
because of ARTIC. 


Instead of putting a computer 
at every desk, we take one PS/2, put in ARTIC 
cards and attach many ASCII workstations and 
devices, This dramatically reduces the cost of 
computing for our customers, while still 

iding excellent performance and function. 
The flexibility and price-performance we are 
getting from the combination of OS/2, PS/2, 
Micro Channel, and ARTIC really makes it 
happen for us — and for our customers.” 


Here are three who went for the gold and are getting it! 





“We discovered ARTIC back in its 
infancy. We saw im it a wonderful vehicle that 
would allow mainframe level design and 
communication ideas tobecome a reality in IBM 
PCs, AT®s, Industrial Computers, and now the 
Personal System/2®. 


PCs have an incredibly broad program- 
ming base. ARTIC oc a a multi- 
tasking, parallel p: preg ility to this 
papery he "s usefulness 
were once thought of as purely the 
domain of minicomputers or even mainframes. 


Quadron’s qCF Developer's Toolkit for 
DOS and OS/2 makes ona ae. 


iene ore, eel ark horaph se these sstlea a ‘PC 
pane can manage ARTIC efficiently — right 


Our ARTIC tools plus the qX25, 
qLAPB and qCOM high performance protocol 


pooh speed communi- 
spe ht comple igh predomi 
leaving the PC entirely for user applications. 
ARTIC makes it possible. 


ARTICisa ‘hot new piece of technology 
that anyone in the value adding business ought 
tolook at. It's a universal gateway, and you might 
say our claim to fame is we've made it easy to 


use.” 


Idea Men 


hacroChannel, Operating Systery?2 
P&Z AT and 18M are rogutered tadernarte of intemahona Busness Mactunes Comonstion 


Think of it! A technology that gives you realtime functions and power at 
the right price-performance level with maximum versatility. The combi- 
nation of IBM PS/2® technology and “A Realtime Interface Coprocessor” — 
ARTIC. With IBM’s ARTIC and your know-how the possibilities are boundless. 
Let these three satisfied users tell you how they made the most of their golden 





grown into a leading supplier 
of SAA/SNA communications software products. 


“Basically SAA/SNA is a set of com- 


munications protocols that allow you to talk to 
IBM mainframes, We are utilizing the ARTIC 
card and our tSNA™ family of software to 
ee et ae al opts dain ema 
ich are capable of using 
cost-eflctive APPC ive processing 
solutions to offload host processing tasks onto 


networks of PCs and PS/2s. 


We provide high performance APPC, 
3270, RIE snd LO ations br age retail 
companies, ties, govern- 
ment, military, and many other applications. We 
petit aarti ne ee 
micros with standard serial « 
communicate with SNA 
the need for SDLC cards or protocol enciel 


And we're working on ways to 
create faster LAN that will utilize 
the ARTIC card to communicate at speeds 


beyond 19.2K bps. 


From our point of view, part of the 
excitement of using ARTIC is our relationship 
with IBM. Our association with IBM helps us 
take our ideas and do something with them. 
a a 
whole business. 


That's how these entrepreneurs use the 
pr 8/2 me a 
multitasking, real 
amntticarietenl = 
customers. 


Your customers will be glad to share in 
your golden opportunity with you. 


For more fresh new ideas and a free 
brochure call 1-800-IBM-2468 Ext. 83 





and 06/2 are trademarks of intenatonst Buenees Mectunes Corporation. 
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A Lot Miss ng 
Frum scanner 
Perform. nce. 


If you've tried using a scanner 
to read text, you've probably 
been disappointed. 

Until now, if your scanner read text 
at all, you ended up spending as much time 
correcting the scanned text as you would 
have spent typing it in the first place. 

pent typ shaped p 


eee 





Clippings, reports, data sheets, manuals, ilustrated articles = ticles, reports. Typeset, laser-printed, 


0 right from the page into your program. Ready to use. 


So you think scanners are only memos to multi-column documents 
good for graphics, Right? Not any more. with graphics. 
Introducing TrueScan™ imagine the time youd save if you 









With TrueScans pow- could get virtually anything offa printed 
erful recognition intel- ; page and into your application in less 
ligence and any popular f than a minute. Accurately. 
scanner—HP Scanjet™ fz. In one pass. 
Canon, Dest and others — auf And now, with True- 
you can read the text and the graphics @ / Scan, you can have the most 
from any page. In one pass. accurate recognition at any 
TrueScan puts them directly _ price. At an unbelievable desktop price. 
’ into the format your word processor Call 800-544-7051 for the name 
/ or desktop publishing program expects, _ of the TrueScan dealer nearest you, and get 
so you can work with them instantly. Desktop Recognition™ you can count on. 


: Fue ah magazine CA L E RA 


RECOGNITION SYSTEMS. 


dot-matrix, typewritten. Fromsimple — The Most Accurate Recognition At Any Price™ 


© 1966 Calera Recognition Systems. inc (ormerty The Patantis Corporation) TrueScan, Desktop Recognition The Power of Recopnition and The Most Accurate 2600 Augustine Ore. Santa Clare. CA, USA 95054 
products, 


Recognition At Any Price are trademarks ot Calera Recognition Systems, Inc Other 


are bademarks of thelr respective holders 
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The 


Controversy 
Continues 


if speed is your only priority, 
one of the 12 20-MHz 286s 
reviewed here may be just 


what you’re looking for. 





If you care to be ready and 


waiting when the future 
happens, you have to buy 
a 386-based PC. Now. 


by John Dickinson 


n the following pages, we re- 

view 12 new 20-MHz 80286- 

powered computers—which 

are certain to divide PC market- 
watchers into two groups. For some of 
you, 286/20s represent the first sign of a 
rebellion against the dominance of power- 
hungry hardware mavens who insist that 
the latest thing—in this case, an 80386- 
based PC—is always the right thing to 
buy. For the rest of you, these high-speed 
286s are the last gasp from a dying genera- 
tion of unloved microprocessors. 

Both points of view have ardent propo- 
nents, people who have been known to 
square off in the hallways outside of user 
group meetings. Both points of view have 
merit in the light of the history of the PC 
market, especially in how 286- and 386- 
based machines have been perceived, 
sold, and used. Where you land in this 
great debate depends on how you view that 
history and what your PC needs are. 

if speed is your only priority, one of the 
20-MHz 286s reviewed here may be just 
what you’re looking for. They are general- 
ly solid machines offering performance 
that is often equal to and sometimes better 
than equivalently clocked 386-based PCs. 
They all run DOS, and many of their ven- 
dors offer their own versions of OS/2. That 
means you can run just about any of the 
more-popular software currently on the 
market, supporting a conservative point of 
view that you don’t need an expensive, 
top-of-the-line, 386-powered PC to do the 
job. Any 286-based PC will do just fine, 
and one of these 20-MHz 286s will do the 
job even better. 

Unless, of course, your software re- 
quires the more sophisticated multitasking 
powers of an 80386. In that case, don't 
look here; the 80286 microprocessor used 
in these machines just won’t run Microsoft 
Windows/386 or VM/386 or PC-MOS. 
And it certainly won’t run the 80386-only 
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version of OS/2 that Microsoft and IBM 
plan to release in 1990. The more radical 
point of view is that if you need to be on the 
leading edge of the software game, or if 
you care to be ready and waiting when the 
future happens, you have to buy a 386- 
based PC. Now. 


1990 AND COUNTING 

That 1990 date is the rub here. There are 
386-only software products on the market 
today, but they hardly represent the main- 
stream of this industry. They will some- 
day, make no mistake. But that day is not 
today, and it’s unimaginable that 386-only 
software products will even begin to domi- 
nate this industry before the ’90s. By that 
time, of course, we'll be looking at the 
leading edge of software designed to run 
on Intel’s new 80486 processor—and 
you’ ll be looking for your next PC. 

You see, software, not hardware, deter- 
mines how computers are used. Hardware, 
on the other hand, often determines how 
computers are perceived. That’s usually 
because there’s something alluring about 
going fast. It doesn’t matter very much 
whether you're traveling in a car or a boat 
or just reading a book. Going quickly al- 
ways seems preferable to going slowly. So 
it is with PCs, and thus we’re mnning the 
eternal race to make faster desktop com- 
puters. 

Every time you hear about a new PC 
product or technology, the first thing you 
learn is how much faster it is. Only then 
does someone bother to tell you how much 
more powerful and sophisticated it is. This 
was just as true in 1984, when IBM intro- 
duced its revolutionary PC AT, as it was in 
1986, when Compaq introduced the first 
386-based PC. 

That first AT ran Intel’s then-new 
80286 microprocessor at a clock speed of 6 
MHz, and most machines were purchased 
with the optional 20MB hard disk. That’s 
barely alive and functioning by today’s 
lofty desktop computer standards. But in 
their time, those ATs were the fastest 
things around. They defined power desk- 
top computing. 

The original 80286 not only ran faster 
than the earlier 8086 and 8088 processors, 
but it was also much more powerful. Be- 
sides its ability to run all 8086/88 software, 
the 286 microprocessor includes a protect- 
ed mode of operation that allows multiple 
programs to be run simultaneously, a capa- 
bility that many desktop PC power users 
wish they had. 

Although IBM promised to deliver a 
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multitasking operating system for the AT 
someday, that system (later to be known as 
OS/2) was not made available until late in 
1987. Asa result, despite the presence of a 
few versions of Unix for the 80286, 286- 
based multitasking has gone virtually no- 
where during the 5 years that AT-class ma- 
chines have been with us. Almost all 286s 
in use today run MS-DOS, the venerable 
8086/88 operating system proffered by 
IBM and Microsoft since the earliest days 
of the PC. These 286s run the same word 


There’s nothing 
sleepy about a 12.5- 
MHz desktop PC 


running DOS anda 


good word processor. 





processing, spreadsheet, and database pro- 
grams that work on any other DOS ma- 
chine. 

In fact, the fairest description of a typi- 
cal 286-based PC is that it’s really just an 
XT running the same programs faster. 
That assessment has remained true even as 
the clock speeds for 286s climbed from 6 
MHz through 8 MHz to 12.5 MHz. In an 
age of DOS dominance, a speedy DOS 
machine is the machine of choice for pow- 
er users. 

Control of the power-user hill was tak- 
en away from the 286 when Intel intro- 
duced the 32-bit, multitasking-capable 
80386 processor and Compaq stuffed it 
into an AT-like machine in 1986. The 386 
processor is yet more powerful than the 
286 that preceded it. Not only does it in- 
clude multitasking support, but the multi- 
tasking is more sophisticated and the pro- 
cessor can also operate multiple virtual 
8086 PCs. That capability has made possi- 
ble such DOS-compatible multitasking op- 
erating systems as VM/386, PC-MOS, and 
Windows/386. The 386 also runs OS/2, 
but it operates more like a 286 than a 386 
when it does. 

Of course, when 80386-based comput- 
ers first made it onto the PC scene, OS/2 
was no more available for those machines 
than it was for their 286-based cousins. 


Nor were any of the 386-only operating 
systems. At the time, the only advantage 
offered by a 386 was its faster 16-MHz 
clock speed. The power-user hill was tak- 
en over by yet faster machines running the 
same DOS programs that were running on 
the 286s and 8088/86s that came before 
them. 

The result of these developments was 
that 286-based PCs became the computer 
of choice for entry-level users. There’s 
nothing sleepy about a 12.5-MHz desktop 
PC running DOS and a good word proces- 
sor or spreadsheet program. Entry-level 
users became more productive as the cost 
of AT-class machines came down, reliev- 
ing us of further suffering at the hands of 
4.T1-MHz XT-class machines. 


MUDDY WATER 

Two more-recent developments have 
muddied the PC waters and messed up this 
easily defined hierarchy. First, in mid- 
1988 Intel introduced a low-cost, 16-bit 
version of the 80386 called the 80386SX. 
The new chip offers all the 32-bit process- 
ing horsepower, multitasking, and virtual- 
memory sophistication of a full-blown 
386. But the new chip uses a less expen- 
sive 16-bit memory design and a slower 
16-MHz clock speed to reduce the cost of 
both the chip and the computer that can be 
built around it. 

The second development came from 
two Intel licensees. Harris Corp. and 
AMD (Advanced Micro Devices) have 
come up with methods of manufacturing 
80286s that produce chips capable of run- 
ning considerably faster than the 12.5- 
MHz top speed of Intel’s original 286 pro- 
cessor. Both firms make 16-MHz 286s, 
and Harris ships one capable of 20 
MHz—the chip used in most of the PCs 
tested in this review. Both companies have 
announced plans to produce a 25-MHz 286 
chip in 1989. 

Both new processor technologies have 
been positioned as logical successors to the 
12.5-MHz 80286 chip still being manufac- 
tured by Intel. Since each processor offers 
users the mainstream software capabilities 
of DOS and OS/2—at higher processing 
speeds than are available in AT-class 
machines—both technologies appear to 
have a legitimate claim of succession. 

That legitimacy is strengthened by the 
fact that each processor is designed to 
work in a hardware environment similar to 
any 286-based PC. The biggest difference 
in hardware design between an AT-class 
machine and a 20-MHz 286 or 16-MHz 





CRYSTALS, COMPONENTS, 
AND THE DANGERS OF SPEED 


by Winn L. Rosch 

The easiest way to make a computerrun 
faster is to increase the frequency of its 
system clock. It’s something like giv- 
ing steroids to your system—but like a 
runner's body, your computer will suf- 
fer side effects that can be serious and, 
in the long run, debilitating. 

There’s no secret to boosting per- 
formance by swapping crystals. Way 
back in 1984, PC Magazine noted that 
you could increase the performance of 
the original AT by 33 percent simply by 
exchanging its original crystal—which 
set the machine's operating speed at 6 
MHz—for one that generated 8 MHz. 

The speed-governing crystal that 
performs this magic is exactly what its 
name indicates, a sliver of quartz that 
has the amazing properties of flexing 
when it gets a jolt of voltage, then reso- 
nating at a constant speed. Because of 
these qualities, crystals are preferred 
for making oscillators with precisely 
controllable and unvarying frequen- 
cies. In PCs, the crystals are contained 
in sealed metal cans that eliminate envi- 
ronmental factors that could affect their 
physical and electrical properties. Most 
computers use crystals that oscillate at 
twice the system clock frequency (thus, 
a 40-MHz crystal is used in a 20-MHz 
80286 machine). 

Crystals are cheap—you can buy 
one at Radio Shack for $1.99—so put- 
ting a higher-frequency crystal inside a 
computer is practically free. But unless 
the computer system and all of its com- 
ponents are designed for the higher 
crystal frequency, such a megahertz in- 
jection can cause crippling, even 
deadly, problems for your sys- 
tem. Some circuit elements just 
can’t take higher speeds. (Our 
advice about jazzing up the AT 
took advantage of the compo- 
nents of the AT, which were rat- 
ed to operate at higher speeds 
than the factory-original crystal 
allowed.) 

Nearly half of the machines in 
this roundup may present diffi- 
culties even without your swap- 
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ping in a higher-speed crystal; their cir- 
cuitry includes components rated for 
speeds lower than the 20 MHz indicat- 
ed on the label. The manufacturers 
have chosen to operate components be- 
yond their ratings because high-speed 
chips have perennially been in short 
supply, often unobtainable by smaller 
manufacturers. Moreover, higher 
speed ratings cost more. Using compo- 
nents boosted over their ratings is just 
another way of cutting corners and 
keeping prices down. 

The penalty is reliability. When you 
have overoscillated components inside 
your computer, the best you can hope 
for is suffering an occasional soft error. 
Now and again a spurious signal can 
change a bit of memory or the state of a 
signal coursing through the circuitry. 
The errant signal will register as an er- 
ror that can cause your computer to shut 
down immediately, causing you to lose 
whatever you were working on. If it’s 
any consolation, you can reboot the 
machine and start over—with the po- 
tential of the same problem recurring at 
random. In other words, a boosted 
component can act like a demon that 
has taken up residence inside your PC 
and occasionally pokes the problem 
button just to ensure you don’t get too 
complacent about component ratings. 

On the other hand, an overoscillated 
component can also result in the nastier 
problem of the hard error. When the 
hard error occurs, you lose not only 
your work but also your computer. 
Once your beloved PC shuts down be- 
cause of the catastrophic failure of the 
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Pushing your 
computer's chips 
past thelr ratings is 
an effective means 


of squeezing out 
some extra 
performance, 

but it can be fatal 
to your hardware. 





underrated component, you can’t bring 
the chip or your system back to life. Re- 
pair means a trip to the service center, a 
chip replacement, and a hefty bill. 
Worse, overworked chips often make 
suicide pacts: when one goes, it may 
take several others with it. 

Even the manufacturers who make 
the machines that operate components 
beyond their ratings recognize the po- 
tential problems. Many (including As- 
trid Computers and Micro Express) are 
making efforts to secure supplies of 
chips with the proper ratings and are up- 
grading their products with the higher- 
speed chips. DataWorld, by contrast, 
shifts some of the risk to you. You have 
your choice of living with risky compo- 
nents or paying $125 more to get chips 
designed for the DataWorld Data 286- 
20's operating speed. 

Investing in a computer that’s 
built from boosted chips is 
chancy at best. The chip manu- 
facturer gives no guarantee that 
its products will even work at 
speeds higher than their ratings 
(which would defeat the ratings’ 
entire purpose). You're left to 
rely on the vendor’s warranty. 
As with any warranty, it’s only 
as good as the company backing 
it up; when the warranty mins out 
you're on your own. 
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386SX machine involves the construction 
of a memory configuration compatible 
with the higher speeds of these processors. 
That means using paged interleaving or 
some other design that won't slow down 
the processors by inserting memory wait 
States. 

Such solutions make the speedier ma- 
chines more expensive, even before you 
consider system board and cabinet designs 
that minimize EMI (electromagnetic inter- 
ference). In fact, the memory designs re- 
quired by these processors are not unlike 
the designs used in high-speed, full-scale 
386-based PCs. While both processors use 
16-bit RAM chips—which are less expen- 
sive than 32-bit chips—they need to be rat- 
ed at speeds of 100 nanoseconds or less. 
Those chips are more expensive than the 
120-ns. chips generally used in 12.5-MHz 
PCs. If you’re willing to settle for lesser 
performance, most designs for either pro- 
cessor can also use less-expensive, stan- 
dard 16-bit memory boards made for the 
AT expansion bus. 

More to the point, PC vendors have not 
rushed 386S X-based PCs to market. Only 
ten were available for review when PC 
Magazine published its massive 386 
blockbuster issue (May 30, 1989). Vendor 
hesitation has been caused by the high cost 
of the 386SX, a situation Intel recently 
corrected by cutting the processor's price 
in half. The new pricing lined it up more 
directly against Harris’s 20-MHz 80286 
chip, and several new machines have been 
announced in response to the price cut. In 
addition, Intel will soon make building 
386SX-based machines even more attrac- 
tive by offering options designed to en- 
hance the performance of the processor. 

One last hardware phenomenon you 
have to consider when looking at high- 
speed PCs is the low-cost standard 386. 
Some vendors offer 16-MHz 386-based 
PCs that can be purchased—fully loaded 
with a 40MB hard disk and monochrome 
graphics display—for under $3,000. Ma- 
chines in this class tend to make the whole 
question of fast 286s academic. Why settle 
for anything less than a 386 when you can 
buy one for less money than any less- 
sophisticated alternative? 

The average price of a 20-MHz 286 is 
about $1,800 without video or hard disk 
installed. A comparable 386SX-based ma- 
chine goes for around $2,500. You would 
expect to install comparable disk and video 
equipment, so that shouldn’t make any dif- 
ference in the price. At least for the time 
being, 386SX technology will cost you 
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about $700 more than fast 286 technology. 

That's $700 you don’t have to spend, 
but you just might want to. It depends on 
whether you're confident about 286 tech- 
nology. If you believe that 286 technology 
is a dying breed and that you will require 
386 software within the life of this PC pur- 
chase, then it’s $700 you'll definitely want 
to spend. 

You may want to spend even more. It’s 
your call. 


ASTRID COMPUTERS INC. 


Astrid 286/20 


Allreviews by Winn L. Rosch 


If you need to prove to your peers that 
you’re a power user, Astrid Computers’ 
286/20 will make the point. The big tower 
shouts to the world its 20-MHz speed with 
a bold double-digit display. 

The Astrid 286/20 won’t let you down 
once you go to work, either. The machine 
delivers near-zero-wait-state performance, 
almost instant disk performance with an 
optional cache controller, and commodi- 
ous drive accommodations. It may sound 
expensive, but its $2,410 base price (no 
monitor, no hard disk) is only a rough indi- 
cation of what you can expect to pay; actu- 
al pricing of the 286/20 is left to the dealers 
who sell it. 





Although large (24 by 7 by 15 inches, 
HWD) the tower-style upright case of the 
286/20 holds a small Trillian 286MX sys- 
tem board that matches an XT board in size 
(Trillian Computer Corp. is the parent 
company of Astrid). The same board is 
also available from Astrid housed by 
standard AT-size and small-footprint 
cases. 


CHIP SET CIRCUITRY 

The system board is unusual; its principal 
circuitry, the Chips and Technologies 
NEAT chip set, uses surface-mount con- 
struction and is adapted to the convention- 
al pin-in-hole technology of the system 
board. While this round peg/square hole 
design expedient should not affect per- 
formance or our recommendation of the 
Astrid, an odd aspect of its microprocessor 
does. Literally glued to the top of the chip 
is a heat sink, obscuring the origin and 
speed rating of the chip. 

While heat sinks are normally a good 
feature, this combination falls short—it’s 
an LCC (leadless chip carrier) sink atop a 
PGA (pin-grid array) chip. The chip un- 
derneath is not fully rated for the 20 MHz 
of the system because no 20-MHz 80286 
chips are currently available in the PGA 
package. According to Astrid, the compa- 
ny has shipped nearly a thousand similar 
systems without any problems caused by 
the chip, and it guarantees the system’s op- 
eration at 20 MHz. However, the system 
board is being revised to accommodate 
fully rated chips. 


is alittle high—$4,268 for a 
1MB system with 68MB 
hard disk and VGA monitor. 
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Excel 2.1 (Microsoft) 
Designed specifically 
for graphics environ: 
ments Excel 2 1 is truly 
powerful and inturtive 
Combining spreadsheet, 
database and advanced 
graphics capabilities, it 
offers all the sophisticated 
features you would expect, 
ne ng charts right in your 
worksheet (Business) $211. 


Dac Softwara 
Dace Easy Graph + Mate 














~~) errr: 


iW =), 


LOMPUTEl 














Just imagine 
yourself as the winner 
of the most powerful per- 
sonal computer ever built! 
More RAM, more speed, incomparable CD 
quality sound — THE personal computer of the 1990's. 
All you have to do is enter the MICRO WAREHOUSE 
SUPER COMPUTER GIVEAWAY. 

Your name fs automatically entered into the drawing 
when you order from Micro Warehouse. Or fust send in 
the official entry coupon. 

Our helpful telephone staff is standing by, seven days 
a week to take your call. 


é . Kerry, ESIOUSE 
1 -800-367-7080 


(1-800-DOS-7080) 





Inquiries 201-370-0518 
Monday through Friday 

8 a.m. to 11 p.m. (Eastern) 
Saturday and Sunday 8 a.m. to 8 p.m. 
MICRO WAREHOUSE.™ 1690 Oak Street, 

P.0. Box 1579, Lakewood, N.J. 08701 

© 1989, Micro Warehouse Inc MICROWAREHOUSE™ is a trade- 
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mark of Micro Warehouse Inc NeXT is a trademark of Next. Inc 
OFFICIAL ENTRY COUPON 


Micro Warehouse Giveaway, 1690 Oak Street, P.O. Box 1579, Lakewood, N.J. 08701 


When you order by phone or mail, you are automatically entered in the drawing You 
can also mail this coupon or call our contest entry line 1-800-367-0711 


Fax# 201-905-5245 
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PerFORM 2.0 (Deirina Tech.) 

Take the guesswork out of forms prepara- 
tion with Perform's true WYSIWYG display 
and print features The complete solution 
for forms management and filling, it offers 
advanced desktop publishing capabilities 
{GEM graphic interface) and a full range of 
form templates. (Business) $149. 
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PC Tools Defuxe 5.1 (Centraf Point 
Software) Features Hard Disk Backup, 
Data Recovery and DOS Uuhties, plus a 
complete Desktop Manager PC Tools 
Deluxe is a ‘must have’ collection of 
invaluable disk and office utilities. 
(Business) $37, 
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MEDIA 


BASF Dlakattes (boxed In 10°: us) 
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GEM Presentation Team 1.1 
(Digital Research) 
Presentation Team com. 
bines drawing, graphics, 7 
charting and shde show 
features to let you cre- 

ate visually exciting 
presentations It's a 
powerful, integrated 
solution for reports, 
proposals, 








transparencies or high- Tesolu- 
tion slides. (Business } $279. 
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Quicken 2.0 (Intuit) 

Quicken 2 0 balances your checkbook, 
reconales your bank accounts even 
wntes your checks! This personal financial 
program tracks and provides financial 
reports on sust about everything you and 
your small business could need 
(Businass) $28. 
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Fifth Genaration 
Logical Connection 256K 
Herculea 

Graphics Card Plus 
intel 
8087/80287/80387 co-proc. 
Aboveboard Plus 512K . 
inboard 386/PC w/1Mb... . 
Orchid Tectnciogian 
Designer 800 . 
Ramauest Il Zwidk 








. Special. 
+ 399. 
589. 


+235 
189. 


CEM egacm 














Quadram 
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Video 7 

VEGA Deluxa .. . 209. 

FastWnite VGA 256K .. + 309. 
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Turbo 101 Keyboard .. 109. 
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101 Plus Keyboard 05: 

Kraft 

3-button Joystick .. eu. 29. 

Joystick Adapter Card wicable .”... 24. 

Logitech 

The New Mouse. . 85. 
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Lappac Deluxe (Targus) 


For unsurpassed quality 
and design, the Lappac 
Deluxe is the laptop 
carrying case of choice 
Featunng Zilcone treat- 
ed durable nylon shell, 
cushioned shoulder 
pads and hand grips, 
shock absorbing rub- 
ber feet, rugged zippers 
and reinforced stress 
points, it offers additional 
compartments for disks, 
documents, pens, business 
cards —_ even fora portable ‘printer 
Available in “flight bag” and “brief. 
case” styles in black nylon or 
luxurious leather (Acces- 
Sones) in nylon $49. In 
Leather Call. 


Visa and Mastercard accepted 
Your cradit card will not be charged until 
He order 1s shipped 

pore purchase orders eubject to credit 

reval 

aly products are covered by 120 day limited 
warranty * 
CT residents acd 7 5% sales tax N.J res- 
idents add 6% sales tax 


SHIPPING 

@ =Within continental U S. - $3 06 per order for 
he PS ground delivery - except as noted 
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@ Orders placed MON-THU tol “in-stock” tems 
ship within 24 hours It you are more than 2 
days away trom us by UPS ground. we ship) 
2nd-day ait at no extra cost - except as noted 
fog COD order $1 060 max Surcharge 


UPS ground delivery and actual reat 
charges apply for computers, hard disks 
Bernoulli s, tape back-ups, monitors and 
printers. 

@ Alaska Hawai, outside continental U.S., 
APO/FPO call for information 


“Defective software replaced immechately 
Hardware replaced or repaired at our 
discretion 


Item availability and price subject to 
change without notice 


Software is not copy protected, except where 
marked by asterisk 


CONTEST RULES 1. Entries must be received on 
or betore 6/30/89 2. Winners selected In random| 
drawings by attorneys tor Micro Warehouse inc , 
(MWR) whose decisions are finat 3 NeXT 
Computer prize subject to avatability MWH 
teserves the right to substitute wholesale 

Cash value up to $10,000 4 Winners re- 
sponsible for taxes §. Odds of winning depend 
‘on number ot entries All prizes will be awarded 
6 MWH will announce the winners on or around 
7/31/89 Winners notilied by mai! Dates subject 
to change at the discretion of MWH If unable to 
Contact any winner. an alternate will be selected 
by random diawiig 7 Contest is o vi iis us 
residents. except where prohibited 

Empioyees ot MWH and suppiiers not Be 

G. Prizes » one NexT Computer including key- 
board and moniter and $0 software and media 
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Mouse w/Paintbrush (bus/ser) ... . 
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NEC 
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Multisyne 2A... . . 475. 
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PRINTERS 
Citizen 
120D 
180D 
Panaeonic .. 

































A front-panel turbo switch toggles both 
system speed and the speed display be- 
tween 16 and 20 MHz. Clock speed can 
also be reduced to 8 MHz from the key- 
board, although doing so does not affect 
the speed display. A socket is provided for 
a 10-MHz 80287 numeric coprocessor. 

The NEAT chip set controls both the 
bus speed of the system (selectable from 6, 
8, or 10 MHz) and the number of wait 
states imposed in accessing the Astrid’s 
interleaved memory. The one-wait-state 
setting allows use of 120-nanosecond 
memory, zero-wait-state operation re- 
quires 100-ns. RAM and delivers perfor- 
mance on a par with all the other inter- 
leaved systems reviewed here. 

The system board holds up to eight spe- 
cial SIP (single in-line package) memory 
modules of either 256-kilobit or 1-megabit 
capacity. The 256-kilobit SIPs in the eval- 
uation machine were each made from two 
4 by 256-kilobit chips and one | by 256- 
kilobit chip, all rated at 100 ns. SIPs must 
be added in banks of four. Possible system 
board capacities include 1 or 2MB with 
256-kilobit SIPs, 4 or 8MB with IMb 
SIPs, or SMB with one bank of each SIP 
size. 
Thanks to the NEAT chip set, the As- 
trid 286/20 also features shadow RAM and 
EMS 4.0 hardware support for system 
board memory, both controliabie through 
the SETNEAT program included with the 
system. The BIOS bears an Award copy- 
right and includes the system setup pro- 
gram in its code. 

Of its eight expansion siots, two are 8- 
bit interface, the rest 16-bit. The standard 
configuration fills one with an AT-type 
serial/parallel board with an additional se- 
rial port cabled out to the back panel 
through a 25-pin D-connector. Blanked 
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Astrid 286/20 

Asind Computers inc., 372 Turquoise St., 
Milpitas, CA 95035; (800) 328-8286, (408) 942- 
0696 

List Price: With 1MB RAM, 1.2MB 5'/-inch or 
1.44MB 3/2inch floppy disk drive, tower case, 
$2,410; with 68MB hard disk, monochrome. 
monitor, DOS 3.3, $3,384; with VGA monitor, 
$4,268; with Trilhan FastCache controller, 
$5.467. 

In Short: A tower-styie computer with expansion 
room to spare and performance to please, the 
Astnd 286/20 has a few flaws to go along with its 
design bonuses. 
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cutouts for three more 25-pin D-shells and 
a total of four 9-pin D-shells are also avail- 
able here. In the base system, another slot 
is given over to an AT-style combined 
floppy/hard disk controller that may vary 
in brand. 


TESTED CONFIGURATION 

The evaluation system was equipped with 
a $1,195 proprietary Trillian FastCache 
controller that’s based on a design by Dis- 
tributed Processing Technology. With its 
512K hardware cache, the controller 
speeded up the already swift ESDI inter- 
face of the optional ($1,896) 142MB Mi- 
cropolis model 1355 hard disk to near in- 
stantaneous response. 

The tower configuration of the system 
allows for a large number of mass-storage 
options. Three half-height drive bays have 
front-panel access, with one occupied by a 
high-density 5¥-inch or 32-inch floppy 
disk drive as standard equipment. The 
evaluation system had both—a TEAC FD- 
55GFR and a TEAC FD-235HF. An inter- 
nal bay underneath will hold one full- 
height or two half-height hard disks, as 
will another bay at the very top of the ma- 
chine. Drives mount directly, with screws 
through the side of the drive bay instead of 
rails. Guides for aligning floppy disk 
drives are an apparent afterthought—small 
brackets that screw into the outside of each 
drive bay. 

Although the 230-watt power supply 
should give you enough juice to run them 
all, you’ll need some kind of adapter be- 
cause only four power connectors are at- 
tached to it. A rechargeable nickel-cadmi- 
um battery is soldered to the system board 
to power the built-in clock and CMOS set- 
up memory. A connector on the system 
board allows you to supplement the on- 
board battery. 

While the upright chassis itself is quite 
rigid and strong, it has its weaknesses. The 
flipper feet upon which it stands proved 
wobbiy, and the control-panel circuitry for 
the turbo and reset switches and hard disk 
activity, power and turbo indicators, as 
well as the cylindrical key lock that con- 
trols the keyboard projects precariously in- 
side the case. The potential for trouble here 
is small because the circuit board is, too. 


WORKMANSHIP 

Overall, workmanship is good—all cables 
are bundied, for instance—except for the 
system board aberrations. Even so, the As- 


trid 286/20’s construction scores only at 
the Class A level of FCC certification. The 
quality of the 286/20 is backed up by the 
ubiquitous 1-year parts and labor warranty 
and Astrid’s ovemight advance replace- 
ment program. 

The base system includes a 101-key 
keyboard that follows the Enhanced lay- 
out. The Key Tronic product delivered 
with the evaluation unit featured a quiet, 
light touch (including the Spacebar) and 
good tactile feedback. 

The optional display circuitry in the 
evaluation system included a $428 Para- 
dise VGA 16-Plus display adapter and an 
$825 Trillian Everysync multiscanning 
display that proved to be a Tatung CM- 
1495 color 14-inch monitor. 

The Astrid 286/20 is one of many com- 
puters in which the vendor’s attention to 
details doesn’t match its machine’s excel- 
lent performance. Overlook the minor 
flaws, and you'll be rewarded with state- 
of-the-art 80286 performance in a tower 
case with expansion room galore. 
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CompuAdd 286/20 


Think of the CompuAdd 286/20 as just an- 
other one of those mail-order computers, 
and you'll be way off base. Although it 
won’t win awards for trendy styling or en- 
gineering innovation, the low-priced, 
$1,695 (no video or hard disk) machine 
shows more refinement and attention to 
detail than some expensive name-brand 
computers. And its near-zero-wait-state 
performance certainly won’t disappoint 
the power-hungry. 

The CompuAdd 286/20 begins with an 
unassuming AT case that’s an entirely con- 
ventional biend of IBM design and the 
standard ‘‘improvements’’ added by most 
compatible manufacturers. For instance, 
besides the de rigueur cylindrical key- 
board-and-chassis lock and power and 
hard disk activity indicators, the control 
panel includes a square blue reset push but- 
ton and indicators for the system’s two 
speeds. 


DRIVES AND CONNECTORS 

All three right-hand half-height drive bays 
have front-panel access and use AT-style 
drive rails. However, drives are secured by 
a screw that goes through the rail and di- 
rectly into one of the drive’s mounting 
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holes rather than by front-panel brackets. 
Although the drives do not slide smoothly 
into place, the mounting proved adequate- 
ly secure. 

One floppy disk drive bay in the evalua- 
tion machine was filled with the standard- 
equipment high-density 54-inch floppy 
disk drive, a Japanese-made Newtronics 
Company Ltd. unit. The full-height inter- 
nal bay in the evaluation machine was 
blessed with an optional ($569) Miniscribe 
6085 hard disk with 71MB formatted 
capacity and widely used 5-MHz ST- 
506/412 interface. 

The center of the rear panel boasts the 
addition of two male 25-pin D-shell con- 
nectors for serial ports and one 25-pin male 
parallel port. The VO circuitry for these 
ports is built into the system board with the 
connectors attached to a small circuit 
board. This board is tied in by a ribbon ca- 
ble wrapped with a ferrite slug to keep ra- 
dio frequency emissions down. Evidently 
these and other anti-RF treatments were 
successful—the 286/20 ecamed the strin- 
gent FCC Class B rating. 


DESIGN FORETHOUGHT 

Inside the case, CompuAdd shows design 
forethought at its best, distinguishing the 
company from some of its peers. The bat- 
tery holder for the four AA cells that run 
the CMOS clock and setup memory is 
spot-welded into place on top of the hard 
disk bay. The ferrite slug around the VO 
cabling snaps into place on a rear-panel 
bracket. In fact, only one detail was over- 
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looked—the front-panel hard disk activity 
indicator was not plugged into the disk 
controller. 

The system board bears CompuAdd’s 
own imprimatur. It's primarily built 
around the Chips and Technologies NEAT 
chip set, fully rated at 20 MHz, as is the 
Harris 80C286 microprocessor. For com- 
patibility purposes, the system clock can 
be slowed to 8 MHz. A 40-pin DIP socket 
awaits the installation of an 80287 numeric 
coprocessor, which must be rated at 8 
MHZ or better. 


MEMORY 

The base memory of the system, 1MB 
made from 36 256-kilobit DRAM chips, is 
hidden under the drive bays. Additional 
system board memory can be added in the 
form of readily accessible SIMMs (single 
in-line memory modules). Either 256-kilo- 
bit or | -megabit SIMMs can be used in the 
four sockets to endow the 286/20 with up 
to 5MB of high-speed RAM. 

Physically, memory is interleaved to 
achieve what CompuAdd calls zero-wait- 
state performance. In testing, however, 
the 286/20 did no better than systems with 
interleaved memory that delivered ‘‘near- 


zero-wait-state’’ operation. Logically, the 
first 384K over the DOS 640K can be used 
for shadow RAM courtesy of the ma- 
chine’s NEAT chip set, which also gives 
full EMS 4.0 hardware support to system 
board RAM. 

Of the eight expansion slots in the 
286/20, two use the 8-bit PC bus and six 
use the 16-bit AT bus. All slots operate at 8 
MHz. In the evaluation machine, two 16- 
bit slots were filled, one with a Paradise 
VGA-16 Plus display adapter, another 
with a Westem Digital WD1006V-MM2 
floppy/hard disk controller. The standard- 
equipment controller is a Wester Digital 
WD1003-WA2. 


OTHER FEATURES 

Although the 200-watt Astec power sup- 
ply has only three power cables for drives, 
two of them are each equipped with two 
connectors; this arrangement lets you plug 
up to five devices into the 286/20 without 
the need for adapters. A slide switch on the 
tear panel selects either 115- or 230-volt 
Operation at 50 or 60 Hz, and a switched 
outlet is available for connecting displays. 

The keyboard accompanying the 
286/20 follows the Enhanced 101-key lay- 
out and was manufactured by Key Tronic. 
Although quiet, it delivers good tactile 
feedback marred only by the inordinately 
high force required to actuate the Space- 
bar. The evaluation system was also ac- 
companied by an exemplary Zenith ZCM- 
1490C, a 14-inch flat tension mask color 
VGA display. 

CompuAdd backs the 286/20 with a I- 
year warranty and a 30-day money-back 
guarantee. Some productivity software is 
included with the system (a file manager, a 
text editor, and PC Fullback backup soft- 
ware) but DOS 3.3 or 4.1 is an $89 option. 
CompuAdd does not deal in OS/2. 
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CompuAdd 286/20 
CompuAdd Corp., 12303 Technology Bivd., 
Austin, TX 78727; (800) 627-1967 

List Price: With 1MB RAM, 1.2MB 5Y-inch or 
1.44MB 31-inch floppy disk drive, $1,695; with 
40MB hard disk, monochrome monitor, DOS 3.3, 
$2,249; with VGA monitor, $2,799; with BOMB 
hard disk, $3,045. 

In Short: builds competent 
machines at low, low pnces, and the 286/20 is no 
exception. This system demonstrales particularly 
Outstanding attention to detail in addition to 
speedy benchmark-test results. 
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Pt 20-MHz 286 PCs: SUMMARY OF FEATURES 


The following commentary analyzes some of the terms in this 
table of features. The phrases in bold type are listed in the same 
order as in the left-hand column of the table. 


Basic configuration This price represents 
the most stripped-down machine the vendor 
will sell, typically including 1MB RAM, one 
floppy disk drive, end serial and parallel 
ports. Note that these prices are not alweys 
Strictly comparable because some vendors 
will not sell their computers without a hard 
disk or with less than 2MB RAM. Therefore, 
when comparing products, please consult 
the “standard configuration” prices as well. 
(All prices in this features table are subject 
to change.) 


Cost of OS/2 (if available) OS/2 can 
sometimes be purchased with a system, but 
it is not available from all vendors. 


Hard disk options For buyers seeking 
specific configurations, some vendors offer 
more flexibility than others. The number of 
different hard disks the vendor offers for a 
machine is often indicative of how much 
customizing is available. Keep in mind that 
it is sometimes far more cost-efficient to buy 
your computer and hard disk from different 
vendors. 


Standard configuration For the sake of 
price comparisons, our “standard” 
configuration normally includes 1MB RAM, 
a 60MB hard disk, at least one floppy disk 
drive, a monochrome monitor, at least one 
parallel! and one serial port, DOS, and a 
keyboard. Because the closest 
approximation of our standard package may 
differ from this configuration, the price of 
each system is followed by the total RAM (if 
the package includes more than 1MB) and 
the size of the hard disk (if other than 
60MB). Where no price appears, the vendor 
does not sell e system that conforms to at 
least five of the parameters we have 
designated for e standard machine—which 
means merely that the reader will have to 
use other Information In comparing prices. 


Tested configuration The specifications of 
the evaluation units depend on what 
configuration each manufacturer has sent 
us (based on our guidelines). 


Bus clock speeds Bus speed becomes 
more important as computers run at faster 
euigusudieecuatn 
actually be too fast for expansion cards, 

most of which operate at 8 or 10 MHz. - 
Time-out periods, sometimes called weit 
states, are often used to slow down the bus. 


Disk controlier manufacturer and type 
(interface/encoding) Several interfaces 
are used to contro! the way data is 
transterred from the hard disk to the 
computer. The most common disk interface 
standard is ST-506/412, used in the IBM 
PC-XT and PC AT. Two other common data 
transfer interfaces are SCSI (Small 
Computer System Interface) and ESDI 
(Enhanced Small Device Interface). Both 
SCSI and ESD! require special hard disk 
controllers and cannot run off existing PC- 
XT or PC AT controllers. 

Disk encoding techniques currently 
include RLL (Run Length Limited) and the 
older MFM (Modified Frequency 
Modulation) scheme. All data is encoded 
onto and read from your hard disk as a 
senes of polarity-reversing bits representing 
ones and zeros. Nine such bits would be 
needed to store 12 bits of data in MFM 
format, and only six polarity changes are 
required with RLL format; thus, MFM takes 
more space than RLL but provides a more 
stable environment and is more commonly 
used. ST-506 technology, for instance, uses 
the MFM encoding scheme. 


BIOS version and date The BIOS date is 
important to those planning to use 3/2-inch 
disk drives. Early BIOS versions cannot 
handle this format. (In some cases the 
vendor would not release this information.) 


Memory chip type Kb and Mb refer to 
kilobits and megabits, respectively. 


Chip packaging Memory chips come ina 
variety of styles: DIPs, SIPs, end SIMMs. 
The Dual in-line Package (DiP) is the 
traditional buglike computer chip sprouting 
8, 14, 24, or even 40 or more metal legs 
(evenly divided between right and left 
sides). Single in-line Packages (SIPs) are 
single-package arrays of computer chip 
logic assembled so that all connecting legs 
are in a straight line, like the teeth on a 









comb. 

Single in-line Memory Modules (SIMMs), 
on the other hand, are individual logic 
devices that are installed on their own small 
Circuit board, creating a component module 
thet can be plugged into a larger device. 
Their physical arrangement duplicates the 
integrated structure of a SIP but allows for 
the possibility of replacing an individual 
memory component if necessary. 


RAM chips RAM chips come in two basic 
types: static and dynamic. Static RAM chips 
(SRAMs) ere faster end more efficient but 
costlier. Dynamic RAM chips (DRAMs) cost 
less and are more common, but the tradeoff 
is in stower processing and operation. 


tnterleaved memory CPU speed is usually 
faster than memory speed. Interleaved 
memory increases processing speed by 
Splitting the memory into two or more 
portions. The CPU then sends information 
to a section at a time, allowing one section 
to process while another receives data. 


Shadow RAM Shadow RAM is a 
technology that loads system BIOS and/or 
video BIOS directly into fast RAM on boot- 
up of the computer. The BIOS then 
operates much faster. 


Disk cache software Some companies 
provide their own software to facilitate 
caching. Other computers can generally 
take advantage of the caching facility within 
some version of DOS. 


FCC certification class Two classes of 
FCC (Federal Communications 
Commission) approval may be given to 
computers: Class A and Class B. These 
classes concem levels of radio-frequency 
interference. With Class A approval, e 
computer mey be operated in a business 
locale. The tougher Class B rating allows 
home use as well, where computers are 
likely to be pleced near radios and 
television sets. 

Certification tests must be performed by 
private testing companies. The passing 
results are then sent to the FCC for final 


{CONTINUES) 
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BASIC CONFIGURATION 
Uset price 
Basic configuration includes 


Orive bays 

Cost of OS/2 (if available) 
Hard disk options 

Slots 


Stots free with hard and floppy drives, video, 


two seriai and one paralie! port instailed 
Power supply (watts) 

Keyboard cable fength (inches) 
STANDARD CONFIGURATION 


Price of monochrome system with 1MB 
RAM, 60MB hard disk, DOS 


Price of VGA system 
TESTED CONFIGURATION 
Ust price 

Tested configuration Inciudes 


Microprocessor clock speeds 
Bus clock speeds 
Wait states 


Disk controller manufacturer 
and type (interface/encoding) 


Number of drives handled by controlter 
BIOS version and date 


System board manufacturer 
286 chip set manufacturer 


MEMORY SPECIFICATIONS 
Memory chip types 

Chip packaging 

RAM chips 

interleaved memory 

Shedow RAM 

Disk cache software 

Maximum RAM on motherboard 
Maximum total system RAM 
OTHER 

Warranty 


FCC certification class 
{gj—-Editors Choice = @~Yes 


—No 
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20-MHz 286 PCs 


20-MHz 286 PCs: SUMMARY OF FEATURES 


GenTech 296/20 
$1,199 


1MB RAM, 1.2MB 
floppy disk drive, 
one serial and 


‘one parallel port, 
EMS driver 


5 half-height 
Unavailable 

2 

Two 8-bit, six 16-bit 
5 


200 
72 


$1,989 


$2,409 


$2,409 


2MB RAM, 65MB 
hard disk, 1.2MB 
floppy disk drive, 
VGA monitor 


8/10/16/20 MHz 
& MHz 
0,1 


Westarn Digital 
(ST-SO6/RLL) 


4 


Phoenix BIOS, 
Version 3.10 
(December 1988) 


JC Information 
Chips and 
Technologies 


256Kb 

olP 

DRAM 

e 

BIOS and video 


4MB 
16MB 


DataWorld 
Data 286-20 


$1,555 


1MB RAM, 1.2MB 
floppy disk drive, 
monochrome 
display adapter, 
one parallel port 


5 half-height 

$319 

4 

Two 8-bit, six 16-bit 
5 


180 
84 


$2,019 (66MB disk) 


$2,694 


$3,778 


2MB RAM, 66MB 
hard disk, 1.2MB floppy 


disk drive, VGA monitor, 


DOS 3.3, tower case 
10/20 MHz 

10 MHz 

0,1 


Data Technology 
Corp.(ST-506/MFM) 


4 


Award BIOS, 
Version 3.03 F1 
(November 1985) 


Informtech 


Chips and 
Technologies 


256Kb 
OIP 
ORAM 


CompuAdd 
286/20 


$1,695 


1MB RAM, 1.2MB 
or 1.44MB floppy 
disk dnve, two 
serial and one 


parallel port, 
utilities 


4 half-height 
Unavailable 

4 

Two 8-bit, six 18-bit 
5 


200 
72 


$2,249 (40MB disk) 


$2,799 (40MB disk) 


$3,562 


2MB RAM, 71MB hard 
disk, 1.2MB floppy 
disk dive, 

VGA monitor 


8/20 MHz 
8 MHz 
0 


Westem Digital 
(ST-506/MFM) 


4 


Award BIOS, 
Version N3.03 
(December 1988) 


CompuAdd 
Chips and 
Technologies 


256Kb, 1Mb 
SIMM 

DRAM 

e 

BIOS and video 


5MB 
16MB 


‘Ster AM 
286-2240 


$1,814 


1MB RAM, 1.2MB 
floppy disk drive, 
Hercules video 
adapter, two serial 
and two parallel 
ports, mouse 


4 halt-height 
$249 
4 


Two 8-bit, six 16-bit 
5 


200 
120 


$2,499 


$3,044 


$3,995 


1MB RAM, 60MB hard 
disk, GOMB tape backup. 






ME 286-20 
$1,899 


2MB RAM, 40MB 
hard disk, 1.2MB or 
1.44MB floppy disk 
drive, one serial 
and one paratie! 
port, EMS driver 


5 half-height 

$275 

4 

Two &-bit, six 16-bit 
5 


220 
72 


1 


$2,418 (2MB RAM, 8OMBL 


$3,018 (2MB RAM, 80MI 


$4,628 


4MB RAM, 147M6 hard disk, 
1 2MB floppy disk drive, 


1.2MB and 1.44MB floppy VGA mondor 


disk dnves, VGA monitor 
10/20 MHz 

10 MHz 

0 


Data Technology 
Corp.(ST-SO6/MFM) 


4 


Phoenix BIOS, 
Version 3.10 
(November 1988) 


TMC Research 


Chips and 
Technologies 


256Kb, 1Mb 
olP 
DRAM 


1 year; 30-day money- 1 year; 30-day money- 1 year, 30-day money- 1 year 
back guarantee back guarantee 


back guarantee 


A (pending) 


A 


A © pending) 


8/20 MHz 
& MHz 
0,1 


Oata Technology Corp. 
{ESOl) 


4 


Award BIOS, 
Version 3.03 
(December 1988) 


| 

| 
Informtech | 
Chips and | 
Technologies | 
| 

t 


256Kb, 1Mb 


OIP 
ORAM 


15 months 





} 

PC Craft 

2100/20 

‘$2,085 

|4MB RAM, 1.2MB 
|or 1.44MB floppy disk 


drive, DOS 3.3, 
EMS driver 





} 


'S haif-height 
Unavailable 

4 

Three 8-bit, five 16-bit 
5 


200 
72 


$2,965 (65MB disk) 


$3,560 (85MB disk) 


$4,225 


1MB RAM, 64MB hard disk, 1MB RAM, 65MB hard disk, 


1.2 MB floppy disk drive. 
VGA monitor 


10/20 MHz 
8/12 MHz 
0,1 


Natronal Computer 
League (ST-506/MFM) 


4 


Award BIOS, 
Version 3.03 
(December 1988) 


Informtech 


Chips and 
Technologies 


256Kb 
| DIP 

DRAM 

e 

BIOS and video 


2MB 
16MB 


1 year; 4 months 
on-site service 


A 


Vector 
Excalibur 266 


$2,095 


1MB RAM, 1.2MB 
floppy disk drive, 
one serial and one 


parallel port, DOS 3.3, 
EMS driver 


3 halt-height 
Unavailable 

3 

Three 8-bit, five 16-bit 
5 


200 
72 


$2,995 (65MB disk} 


$3,495 (65MB disk) 


$3,825 


1.2 MB floppy disk drive, 
VGA monitor 


10/20 MHz 
8/10 MHz 
0,1 


Adaptec (ST-506/RLL) 


4 


Award BIOS, 
Version 3.03 
(December 1988) 


Informtech 


Chips and 
Technologies 


256Kb 

olP 

DRAM 

e 

BIOS and video 


2MB 
18MB ~ 


1 year; 3 months 
on-site service 


A 


Zeos 266-20 
$2,085 


1MB RAM, 32MB hard 
disk, 1.2MB floppy disk 
drive, monochrome 

monitor, two serial and 


one parallel port, 
EMS driver 


6 half-height 
Unaveilable 

4 

Two 8-bit, six 16-bit 
5 


230 
72 


$2,398 (65MB disk} 


$3,093 (65MB disk} 


$4,833 


2MB RAM, 66MB hard disk, 
1.2MB floppy disk drive, 
VGA monitor, DOS 3.3 


10/20 MHz 
8 MHz 
0,1 


Adaptec (ST-506/RLL)} 


4 


Phoenix BIOS, 
Version 3.10 
(March 1988) 


TMC Research 


Chips and 
Technologies 


266Kb, 1Mb 
DIP 

DRAM 

e 

BIOS and video 


4MB 
18MB 


1 year; 30-day money- 
back guarantee 


COMPUTERS 
20-MHz 286 PCs 





Northgate 
SuperMicro 
266/20 


$2,399 


1MB RAM, 66MB hard 
disk, 1.2MB and 1.44MB 
floppy disk crives, mono- 
chrome monitor, two 
serial and two parallel 
ports, DOS 4.01, 

utilities 

4 halt-height 
Unavailable 

5 

Two 8-bit, four 16-bit 


3 


200 
72 


$2,399 (6BMB disk) 


$3,024 (68MB disk} 


$3,924 


1MB RAM, 155MB hard disk, 
1 2MB and 1.44MB floppy 
disk drives, VGA monitor, 
00S 40 


8/20 MHz 
8 MHz 
1 


Adaptec (ST-506/RLL} 


4 


Award BIOS, 
Version 3.03 
(December 1988) 


Northgete 


None 
{uses discrete logic) 


256Kb, 1Mb 


DIP 
DRAM 


4MB 
18MB 


1 year 


Astrid 286/20 
$2,410 


1MB RAM, 1.2MB 

oF 1.44MB floppy disk 
drive, two serial 

and one parallel 

port 


7 halt-height 
Unevailable 

8 

Two 8-bit, six 16-bit 
5 


230 
96 


$3,384 (68MB disk) 


$4,268 (68MB disk) 


$5,467 


2MB RAM, 142MB hard 
disk,1 2MB and 1.44MB 
floppy disk drives, VGA 
monitor 


8/20 MHz 
6/8/10 MHz 
0 


Micropolis (ESDI) 


4 


Award BIOS, 
Version 3.03 
(September 1988) 


Tritlan 


Chips and 
Technologies 


256Kb, 1Mb 
SIP 

DRAM 

e@ 

BIOS and video 


8MB 
16MB 


1 year 


Dell 
Syatem 220 
$2,295 


1MB RAM, 1.44MB 
floppy disk drive, 
monochrome monitor, 
VGA adapter, 

two serial and one 
parallel port 


3 half-height 
$325 

2 

Three 16-bit 
3 


85 
72 


$2,999 (40MB disk) 


$3,299 (40MB disk) 


$3,399 


1MB RAM, 100MB hard 
disk, 1 44MB floppy disk 
drive, VGA monitor, 
bos 3.3 


8/20 MHz 
8 MHz 
0,1 


Conner (ESDI} 


3 


Phoenix BIOS, 
Version 3.10-18 
(January 1988) 


Dell 


Chips and 
Technologies 


256Kb, 1Mb 
SIMM 

DRAM 

e 

BIOS and video 
e 

8MB 

16MB 


1 year; 31-day 
money-back 





Wells 
American 
CompuSter 286 
$2,615 


512K RAM, 1.2MB 
floppy disk drive, 
two serial and one 
parallel port 


7 half-height 

$325 

6 

One 8-bit, six 18-bit 
8 


220 
72 


$3,770 (42MB disk) 


$4,070 (42MB disk) 


$6,550 


1+MB RAM, 150MB hard 
disk, one 1 2MB 

and two 1.44MB floppy 
disk drives, VGA monitor 


6/8/10/12/16/20 MHz 
6/8/10 MHz 
0,1 


Adaptec (ESDI) 


6 


Wells American 
BIOS, 
Version C1.08 


Wells Amencan 


Chips and 
Technologies 


266Kb, 1Mb 


Proprietary 
DRAM 

e 

BIOS and video 


16MB 


1 year; 31-day 
money-back 


A © pending) 
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The new COMPAO DESKPRO 286e. 
Further proof that what's on the outside, 





cole 





says a lot about what's on the inside. 












Compaq has earned areputa- PC, perfect for their growing busi- 
tion for building the most powerful ness productivity applications. 
and reliable per- You'll also find 
sonal computers aPC that's been 
in the world. rigorously tested 

In doing this, with a wide range 
we've always of network prod- 
given users the ucts, so it's com- 
best combination patible in virtu- 
of features needed ; ally any network 
to do their jobs. Built-in VGA graphics run up to50%  €vironment. 
We've also never faster than other VGA controllers. Now for an 
given up the beliefthateventhe inside look. High-performance 
most basic needs deserve more VGA graphics are built right on 
than just basic solutions. é the ae board. So your users 

As further proof, we offer ' connect a mouse, printer, 
the COMPAQ DESKPRO 286e modem or other tools with- 
Personal Computer. out taking up a slot. 

It brings together a 12.MHz 
286 microprocessor and a long that are easier to read. 
list of integrated features. All in a You, in turn, will have compatibil- 
compact package that runs the ity with all your EGA: and CGA- 
latest applications, without specific software plus performance 
a that's up to 50% faster than other 

VGA controllers. 





Five expansion slots give you room to grow: 
ong for high-speed memory, and four for 
housands of industry-standard add-ins. 


any up more desk space. 
Your users will find every- 
thing they need in a stand-alone 


__ megabyte is standard 
‘and is expandable 


In memory, one 


in increments up to 
13 megabytes using 
a separate high- 
speed memory 
expansion slot. 













This leaves four industry-standard 
expansion slots open for LAN 
cards, mainframe links, etc. to 
customize the COMPAQ DESKPRO 
286e to your users’ needs. 
You can take customization 
a step further. The COMPAQ. 
You'll ok the ve [exit ae to Had 
diskette drives, along 
with a wide variety 


of fixed disk drives 
and tape drives, 


DESKPRO 286e can 
be configured with up 
to four internal stor- 
age devices. Choose 
fast 110-, 40- and 20-MB fixed disk 
drives; both 54%4- and 3'2-inch disk- 
ette drives; even tape drives. 

As you can see, the new 


attention to detail 
made the COMPAQ 
name unmatched for performance, 
quality and reliability. 

For a free brochure on the 
COMPAQ DESKPRO 286e and 
the location of an Authorized 
COMPAQ Computer Dealer 
near you, call 1-800-231-0900, 
Ope gion 22. In Canada, 


LOMPAA 





It simply works better. 


The low entry fee and more-than-com- 
petent execution of the CompuAdd 286/20 
make ita desirable, if not particularly inno- 
vative, workhorse computer. 


DATAWORLD INC. 
DataWorld Data 
286-20 


If the squat, minitower package that the 
DataWorld Data 286-20 comes in isn’t 
enough to make you love it, its price or 
performance may win you over. At $1,555 
for a plain AT case with a digital mono- 
chrome adapter and display (no hard disk), 
$75 more for the stubby tower, its price is 
near the bottom of the range for high-per- 
formance 80286s. Speed, on the other 
hand, is at the top. Despite its use of the 
same Informtech 286/Supra system board 
as was used in many of the other machines 
reviewed here, the DataWorld races frac- 
tionally ahead of the pack. 

The little powerhouse measures 13% 
by 7 by 16 inches (HWD) and looks great. 
It wears its control panel like a belt, an at- 
tractive medium-gray contrast to the 
white-beige machine. Controls here in- 
clude a reset push button (with an orange 
warning dot in the center), a turbo push 
button, and a cylindrical keyboard lock. 
Indicators include the expected power, 
hard disk activity, and turbo mode. The 
power switch is also handily located. 

The case is sturdy, heavy-gauge steel, 
and the workmanship is very good. One 
nice touch is the duplicate keyboard con- 
nectors on the front and rear panels. 


Pt FACT FILE 


MAGAZINE 


Data Worid Data 286-20 

OataWorld Inc., 3733 San Gabriel River Pkwy., 
Pico Rivera, CA 90660; (800) 722-7702 

List Price: With 1MB RAM, 1.2MB 5¥-inch 
floppy disk drive, monochrome monitor, $1,555; 
with tower case, $1,630; with 20MB hard disk, 
$1,805; with 66MB hard disk, $2,019; with VGA 
monitor, $2,694. 

In Short: A packaged minitower that ranks. 
at the top of the pack in terms of speed and at the 
bottom in terms of price. The setbacks: the 
microprocessor is rated at 20 MHz butthe support 
chips aren't; also, this machine lacks a Class B 
tating from the FCC. if these factors don’t faze 
you, this machine is a terrific buy. 


CIRCLE 398 ON READER SERVICE CARD 
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SYSTEM BOARD AND SLOTS 

The system board runs up the right side of 
the dwarf case, making the eight expan- 
sion slots (two 8-bit and six 16-bit) hori- 
zontal. One of the 8-bit slots also handles a 
proprietary 16-bit high-speed memory ex- 
pansion board. 

All slots have more than enough head- 
room for AT boards, but two (one 8-bit, 
one 16-bit) are shortened by the drive bays 
and limited to expansion cards measuring 
no more than 6 or 7 inches long. (Cables 
interfere with the ends of the board, so the 
exact maximum length depends on how 
cruel you want to be to the boards and the 
wiring.) 

Standard equipment fills one slot with 
the monochrome display adapter, which 
also yields the standard equipment parallel 
port. The evaluation system filled the short 
8-bit slot with an optional $59 VO card 
loaded with two serial ports and one paral- 
lel port. The primary serial and parailel 
ports are mounted on the card in typical 
AT fashion, while the secondary serial 
port is cabled out to the rear panel through 
a 25-pin connector. Two 9-pin cutouts re- 
mained available on the rear panel for in- 
stalling the D-shell connectors of other op- 
tion boards. 

Another slot is filled by the factory with 
a Data Technology 7280 floppy/hard disk 
controller. The evaluation machine was 
equipped with an upgrade board, a DTC 
7287 RLL controller. Instead of the mono- 
chrome display adapter, the evaluation 
machine held a 16-bit Video Seven Fast- 
Write VGA board. 

The DataWorld Data 286-20 compen- 
sates for its low stature with a number of 
drive-mounting options. There’s space for 
five devices—two half-height 54-inch 


Although the compact, 
tower-style case of the 
DataWorld Data 286-20 
provides eight slots, its 
intemat hard disk bay limits 
the top two slots to short 
cards. Drive cables also 
interfere with card 
installation. Still, at $2,694 
with 1MB RAM, 66MB hard 
disk, and VGA monitor, this 
is an attractive value. 





units and three half-height 32-inch units, 
all but one of the latter with front-panel ac- 
cess. Standard equipment puts a 54-inch 
floppy disk drive (a TEAC FD55-GFR 
high-density in the evaluation system) in 
the topmost position. 

Drives are held in place by screws that 
attach them directly to the sides of the 
drive bay. Unfortunately, adequately se- 
curing the screws to the right side of the 
hard disk or the 3'-inch floppy disk drives 
requires removing the system board, a de- 
sign flaw likely to arouse the ire of anyone 
attempting to add a disk to the system. 

The Informtech system board is little 
more than an implementation (and a suc- 
cessful one) of the Chips and Technologies 
NEAT chip set. As with other machines 
using this system board, the chip set is not 
rated for the full speed of the machine— 
the primary chips are boldly emblazoned 
16 MHz. On the positive side, the Harris 
80C286 microprocessor is rated for the 
Data 286-20's full 20-MHz speed. 

If you or your software can’t keep up 
with that rate, system board jumpers per- 
mit reducing the maximum speed of the 
system to 12 or 16 MHz. Or system speed 
can be reduced to 12 MHz on the fly either 
by pressing Ctrl-Alt-1 or the front-panel 
turbo switch. Just to let you know that 
something has changed, the system beeps 
once and increases the size of the cursor to 
a blinking block. 

The Informtech system board also al- 
lows you to set two speeds for the key- 


Connect to GenTech 


YOUR NETWORK SPECIALISTS! 


ARCNET 


Interface Card $99 
Active Hub $219 


Panasonic 1124 
24Pin $339 


* Call for other 
Dot Matrix! 


GENTECH 386-20 an 
* 80386-20 Processor, 20MHZ, OWait state 
¢ 1MB RAM exp. to 9MB on Motherboard, 

© 80387-20 support, 22.5 on Norton's Benchmark 
© Phoemx Bios, Built in Hard Disk Set-up 


GENTECH WORK STATION.......... $999 


© 80286 Processor, 12/6Mhz Clock, 0 Wert state 

¢ 512K RAM exp to 16MB using 100ns 256K D RAM 
¢ Includes a Monochrome Monitor W/ Card 

© 5 slots upgradable to 1MB on Motherboard 

Low Profile Case 


GENTECH 286-12.................... $829 


* 80286 Processor, 12/6Mhz Clock, 0 Wait state 

¢ 512K RAM exp. to 16MB using 100ns 256K D RAM 
* 8 slots upgradable to 1MB on Motherboard 

* Standard bios, built4n hard disk set up 


GENTECH Turbo XT-10.............. $479 
© Nec V-20 CPU processor, 10/4.77 MHZ switchable 
* 512K RAM exp. to 640K on motherboard 

© Rates 4.0 on Norton Scale, 84 Keyboard 

* One 360KB Flopy Drive, ser/pariclock 


All our 286 and 386 systems include 1.44MB or 
1.2MB floppy drive, dual floppy/hard dnve controiler, 
200 Watt power supply senal and parallel ports, end 
101 key enhanced keyboard 


-$1799 














OPTIONS 

MONOCHROME SYSTEM ... .... ....- $139 
EGA COLOR SYSTEM $479 
VGA COLOR SYSTEM $545 
VGA MONO SYSTEM $319 
BOMBCOCFullHeight . ........ $269 
40MB ST250RP For XT WiCont $309 
40MB ST-251-1 28ms. . $399 
90MB MAXTOR SCSI HALF HT. 28ms . . . $799 
155MB MAXTOR ESDICont.. ... $1500 
MATRIX 


XT 512K 1 Onve 
XT 40MB 

286 12Mhz 40MB 
286 12Mhz 70MB 


286 20Mhz 40MB 
286 20Mhz 70MB 
286 20Mhz 90MB 
386 20Mhz 70MB 
386 20Mhz 90MB 


CIRCLE 266 C 
"ti Ie S41! 
International Inquiries Welcome 
FAX: 401-732-5518 











GENTECH 


286-20 


POWER & SPEED OF 386 


WITHOUT THE PRICE 


* 80286 Processor, 20Mhz Clock, 0/1 Wait state 
¢ 1MB RAM exp, to 2MB on Motherboard 
* EMS 4.0 Dr. 80287-10 Support, Phoenix Bios 


¢ Norton 23, Landmark 26.7 MHZ 
° 8 Expansion Slots 


GENTECH 286-20 





© QUALITY SERVICE 

* KNOWLEDGEABLE STAFF 

e LOW PRICES 

® 30-DAY MBG ON GENTECH SYSTEMS 


VISA, MC, COD, CORPORATE PO ACCEPTED 
217 Broadway Sure 615. NY NY 10007 





FREE!! 


Surge Protector OR 
Networking Cable 
($30 Value) 
W/$500 + Purchase 


NETWORKING 


SOFTWARE 
SPECIAL! 


* Call for Prices & Info. 





Ds eee Sl 
NETWORK STARTER KiT........$975 


INCLUDES NOVELL ELS 4 USER SOFTWARE, 
4 ARCNET CARDS, CABLING & PASSIVE HUB. 


COMPUTERS 

AST RESEARCH 

NEWIII BRAVO 286 8MHZ W/O DA $789 
Premium 286, Mod 70 512K RAM $1189 
Premium 386, Mod 300C . $2799 
Premium 386 25Mhz. SCALL 
HEWLETT PACKARD 

HP VECTRAES/12 Mod10 . $1719 
HP VECTRA AS/20C Mod100e $4999 
HP VECTRA RAS/25C Mod100e $6769 


HP VECTRA LS Modt24(New 286 Laptop 20MB) $3050 


HP VECTRA LS Mod44(286 Laptop 40MB) $3489 
COMPAQ 

NEW! DESKPRO 286e from$1819 
SLT 266 MODEL 20/ MODEL 40 $3945/54995 
DESKPRO 286 .. from$1700 
DESKPRO 386S / 386-20e. trom$2379/trom$3750 
*Cail for Other Models & Configurations 

MATH CO-PROCESSORS 

{LOWEST PRICES!!) 

NEW!! NEW! 80387-SX $329 
8087-3/8087-2 . . . .  $89/$129 
80287-6/80287-10 .. « $142/§239 
80387-16/80387-20/80387-25 $379/$429/$539 
LASER PRINTERS 

BROTHER HL-8e Laser Printer sees» $1899 
wiiMB of RAM, 25 Fonts, PC Editor's choice 
HEWLETT PACKARD 

LaserJet I LaserJet IID. .. CALL 
DeskJet Plus(Twice as Fast) $659 
DeskJev/PainWet . ‘ $559/1029 


SCANNERS/DIGITIZERS 

HP Scanjet Interface PC/AT, PS2, MAC 
HP ScanJet Plus : seen $1129 
SUMMAGRAPHICS Summasketch.. ...... $379 
PLOTTERS 

HEWLETT PACKARD 

HP 7440A/7475A Piotter . 
HP 7570A DraftproPiotier. .. .. . . . 
HP 7550A Plotter . 






CUSTOMER SERVICE 


401-732-5556 
800-NET 0286 


FAX NO. 


401-732-5518 





Add 2% for COO Minimum PO $500 Prices subject to 
change Raturn authonzation required for defective 
merchandise All returned non-deleciive marchandise 
subject to 20% rastocking charga 


board controller—6 or 12 MHz. The bus 
speed, however, is fixed at 10 MHz. 

If you need greater performance, you 
can add an 80287 numeric coprocessor 
into a designated socket on the system 
board. DIP switches let you select the op- 
erating speed of the chip at either 6, 8, 10, 
or 12 MHz. 

The NEAT chip set in the Data 286-20 
supports both shadow RAM and EMS 4.0. 
When shadowing is activated, up to 384K 
of the system’s extended memory may be 
consumed by it. The BIOS bears an Award 
copyright and has the system setup pro- 
gram written into its code. 

System board memory can range from 
512K to 2MB in 512K steps, each step a 
bank made from four 4 by 256-kilobit 
chips and two | by 256Kb parity chips. All 
chips in the evaluation machine were rated 
at 100 nanoseconds. Memory is arranged 
in interleaved pages for near-zero-wait- 
state operation. The machine can also be 
set up to impose wait states in order to ac- 
commodate slower memory chips. 

The jumpers that select the maximum 
master clock speed, bus speed, and key- 
board speed are all hidden next to the inter- 
nal hard disk bay. The system board must 
be removed to alter them. Because adjust- 
ments will likely worsen performance, you 
probably don’t have to worry about mak- 
ing changes. 


OTHER FEATURES 

A tiny 180-watt power supply (200 watts 
in the standard AT case) is tucked into the 
top rear corner of the case and operates 
only on 110-volt line current. Four con- 
nectors are available for powering disk 
drives. Attached underneath the power 
supply with Velcro is the Rayovac 844 bat- 
tery that supplies current to operate the 
CMOS setup memory and clock when the 
system is turned off. 

The keyboard included with the Data 
286-20 was a Taiwan-made Focus Elec- 
tronics model that followed the 101-key 
Enhanced layout. The Focus keyboard 
comes close to the IBM sound and feel 
even though it uses hard-contact technol- 
ogy. It came equipped with a hinged, 
smoked-plastic protective cover. 

In lieu of the standard-equipment 12- 
inch Samsung monochrome display, the 
evaluation system was accompanied by a 
Tatung CM-1495 color 14-inch multiscan- 
ning display. The system’s optional hard 
disk was a $464 Toshiba MK134FA-1, a 
44MB drive expanded to 66MB thanks to 
the RLL controller. 
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DataWorld provides two pieces of soft- 
ware with the Data 286-20—one that runs 
on the system and one for your VCR. The 
former is PC Magazine's disk caching pro- 
gram; the latter, an educational video 
called ‘‘Making the Connection: How to 
Set Up and Use Your PC.”’ Only a manne- 
quin’s hand to hold yours could give more 
assurance during setup. If that’s not 
enough, the l-year warranty covers both 
parts and labor. 

The package, the price, and a few per- 
centage points of better performance are 
the prime reasons to consider the 
DataWorld Data 286-20. But with parts 
operated beyond their ratings, there’s rea- 
son to approach the stubby little computer 
somewhat cautiously. 


DELL COMPUTER CORP. 


Dell System 220 


Think of the Dell System 220 from Dell 
Computer Corp. as an IBM PS/2 Model 30 
286 with real guts. Both machines are ele- 
gantly petite, prefer 3'-inch disk drives, 
and offer the same expansion capability: 
three full-size 16-bit AT expansion slots 
horizontally mounted on the left side of the 
chassis. Both machines have VGA circuit- 
ry (including an 1BM-standard VGA fea- 
ture connector), serial port, parallel port, 
and the two-drive floppy disk controller 





built into the system board. Both rely ona 
hard disk with an embedded controller. 
And both are pricey—the Dell weighing in 
at $2,295 with a VGA display but no hard 
disk, 40MB hoisting the tag up to $2,999. 


PERFORMANCE 

The difference is performance. Where the 
IBM machine purrs along at a piddling 10 
MHz, the Dell roars at twice that rate and 
gives you a second serial port and room for 
another disk drive to boot. And you can’t 
classify the System 220 as an IBM 
copy—after all, this classic bus machine 
came to the market first. 

Despite the diminutive 4- by 15- by 
15%-inch (HWD) case, the Dell is a 
heavyweight, both in materials and perfor- 
mance. Thanks to its interleaved memory, 
the System 220 scores near the top of the 
performance chart. Despite smaller di- 
mensions, the metalwork of the System 
220 is the same thick steel used by better 
compatibles. The result—a sturdy ma- 
chine that will withstand abuse, good 
enough to eam FCC Class B certification. 

The styling is attractive, with just the 
right pedestal to put your monitor on. At 
the business end, the front of the case has 
exactly what you need: the power switch, 
the two 34-inch floppy disk drive bays, a 
hard disk activity indicator, and an unusual 
keyboard-and-case lock. It’s unusual be- 
cause the mechanism of the lock is built 
into the front-panel bezel, part of the lid. 
Rotate the flat key, and a metal arm con- 
tacts a microswitch that’s part of the chas- 
sis to lock the keyboard. 


Dell doesn't just avoid using 
overoscillated components 
in the Chips and 
Technologies chip set in the 
Dell System 220; in one 
case the company provides 
awide safety margin. The 
chip pictured Is rated at 38 
MHz. A top choice, this 
system seils for $3,299 with 
1MB RAM, 40MB hard disk, 
and VGA monitor. 





Introducing the Arche Rival 286-16™ 


Speed is not everything, 


New 16MHz 286 
The Editor’s Choice Arche Rival 286™ 


got even better with 16 MHz speed 
and better memory manzgement. 


While others in the computer in- 
dustry seem preoccupled with offer- 
ing cheap technology, Arche Tech- 
nologies offers something different: 
Quality Technology. 


That's why the Arche Rival 286-16™ 
was designed by some of the best 
engineers in the business, and why 
each unit is hand assembled in the 
United States, passing through a rig- 
orous series of tests and inspections. 





Rival 286-16™ 

* 80286 8/16 MHz zero wait 

© 1MB expandable to 4MB on mother- 
board, system expandable to 16MB. 

* Both Extended & LIM Expanded 
Memory 

® 80287 Co-processor Socket 

® Two 8 Bit and Six 16/8 Bit Slots 

© Battery Backed Real Time 
Clock/Calendar 

© 1.2MB/360KB 5.25” Disk Drive 

© Enhanced 101 Keyboard 

© 2-Parallel and 2-Serial Ports 

® Monochrome and Hercules™ Graphics 
Compatible Display Adapter 


© 14” High-Resolution (1000 line), Flat 


1-800-422-4674 


INCLUDING 
FIXED DISK DRIVE 





Screen, Amber Monitor 

© 16 Bit FDD/HDD Controller (Supports 
both 5.25” and 3.5” including the 
new IBM® 1.44MB PS/2™ Format) 

© 200 Watt Switching 110/220V Power 
Supply 

© Small Foot Print 16.5” (D) x 17.125” 
(W) x 6.18" (H) 

© MS-DOS® 3.3 and GW BASIC® 

© Two Year Limited Warranty 

© Two Year Fixed Disk Drive Warranty 

© Fixed Disk System from 20 to 120MB 
and EGA systems also available. 

* Only $2,395.00 Complete 


Arche Technologies, Inc., Corporate Headquarters and Manufacturing, 48881 Kato Road, Fremont, CA 94539 


Arche, Arche Logo, Rival, and Quality Above All are trademarks of Arche Technologies, Inc_ IBM 
Hercules is a trademark of Hercules Technology, 


CIRCLE 111 ON READER SERVICE CARD 


is a registered trademark and PS/2™ is a trademark of International Business Machine Corp 
inc, MS-DOS and GW Basic are registered trademarks of Microsoft, Inc 


@Arche Technologies, Inc 1988 





fay BENCHMARK TESTS: 20-MHz 286-BASED PCs 
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‘BS! 


Even the fastest 286/20 registers only at the a closer look for Its six first-place finishes, 
middle of the 386/20 scale established by the as does the Dell System 220 for overall 
recent 386 blockbuster Issue (May 30, 1989). performance and construction (in spite of 
Still, the Wells American CompuStar 286 bears timings that are sometimes below average). 


PROCESSOR AND MEMORY BENCHMARK TESTS 


80286 Instruction Mix Elapsed Time (seconds) 


The 80286 Instruction Mix benchmark 
test times @ senes of tasks specific to gq 
the 80286 chip. Since this test shows. 

how the CPU operates in the context of 59 
the bus, processor, system memory, 

and motherboard architecture, afaster  , 
time means better overall computer 
performance. 


20 





00 
896 352 351 3.04 302 302 302 302 30 291 291 29 289 


Fioating-Point Calculation Without Coprocessor Elapsed Time (seconds) 


The Floating-Point Calculation 

Without Coprocessor benchmark 00 
test sets up a floating-point emulation 
program in RAM and then exercises =. 9 
the processor and tests RAM access 
speeds during tloating-point 200 
calculations. 


100 


00 


Conventional Memory Elapsed Time (seconds) 


The Conventional Memory 
benchmark test measures the read/ 3g WORST 
wate speed of the tirst 640K of LS eee EE ee 
memory. Slower relative times can 075 
indicate the presence of memory wait 
states or memory chips reted at 05 
slower access speeds. 





0.25 





00 
0.74 049 049 057 O56 O55 055 049 055 049 047 049 049 
DISK BENCHMARK TESTS 


DOS File Access (Smaii Records) Elapsed Time (seconds) 


The DOS File Access (Smell 

Recorde) benchmark test times disk —a0.0 
throughput as a result of mechanical 

disk drive speed, hard disk controller — go 9 
function, and bus speed. The test is 
performed without software disk 400 
caching. Fast times are advan- 

tageous for programs that work with 200 
many short segments of data. 








7263 65.77 65.01 57.24 WA 6746 62.29 6622 NA 5949 37.02 64.26 5839 
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reviewed, but we are w rc) 


reporting its test results 
for comparison, 
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DOS File Access (Large Records) 


The DOS File Access (Large Records) 
benchmark test times disk throughput as ., 
a result of mechanical disk drive speed, ~~ 
hard disk controller function, and bus 150 
speed. This test minimizes the effect of ~ 
small hardware caches on disk 
subsystem performance. tt ls performed 10.0 
without software disk caching. Fast times 
are advantageous when large files are 59 
loaded. 


Elapsed Time (seconds) 






- a: 
| 
| i | 


19.73 5.03 605 582 NA 812 508 63 N/A 1759 86 5.99 5.84 


BIOS Disk Seek Elapsed Time (milliseconds) 


The BIOS Disk Seek benchmark test 
measures mechanical track-to-track 40.0 








disk drive access times. Fast times are 

helpful with programs such as data- 30 

bases, which often store and must later 

find data In many separate places on @ 54 

10.0 

N/A--Not licable: this machine’ 
hard disk BIOS was not compatible 00 ——il___|.__ gest 
with our tests. 29.2 18.62 23.78 2412 N/A 22.43 16.42 20.74 N/A 32.43 15.34 22.87 27.06 
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The Northgate SuperMicro 286/20 Relative Times 
wins the best/worst award in (8-MHz IBM PC AT = 100) 
benchmark test results. Its fast video 
board enables it to scorch by most of 
the competition in video tests, yet the 
machine's slow microprocessor puts 
it at the bottom of the pack on both 
the 80286 Instruction Mix and 
Floating-Point Calculation tests (this 
is excluding the 8-MHz IBM PC AT, 
whose test results are reported for 
the sake of comparison). The Star 
AM 286-2240 suffers from a similar 
probiem, although both computers 
are equipped with fully rated 20-MHz 
chips. 


_ 


o88 888 


286/20 performs 
respectably on all but the disk tests, 
where its BIOS Disk Seek and large- 
record DOS File Access scores are 
surpassed by all of the competition, 
an anomaly easily corrected by 
replacing the machine's 32- 


Sos ee 


makes the biggest impression on the Se 

basis of test results alone, but the ee Re , 

computer's unique design makes it x %, e (CONTINUES) 
better suited to some uses than a 


NA 
ais 
4, %,%, 4 
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Notice: Never Before in Computer History Has a 


cemedeteeeas ler Che This Bee Cie Look At All You Get! 
Take Your Pick... Features Unmatched Anywhere... 


AAR ¢ One or two Mbyte of RAM 
7 rer © 65Mbyte 28MS hard drive 
AOU * One 1.2Mbyte and 1.44Mbyte 


floppy drive 


rrr Two serial, one parallel port 
~286/20MHz2/IMBRAM = sss 

OE ed CH) Famed OmnikKey/102 keyboard 

(pick of the pros) 

AAR e 14” MonoGraphics flat screen 
OR «mere amber or white monitor 

386/16MHz/1MBRAM = mesmo. 

¢ MS-DOS 4.01/GWBasic (full 
A REAL 32-bit 386—NOT AN SX! 


manuals) 
Same Price *» Same Configuration 














© One-year warranty with our 
unique overnight parts replace- 


3} All are COMPLETE SYSTEMS ment policy* (freight paid by 
' Northgate) 
S with 68MB 28MS Drive. 
14" Graphics Monitor, q 
Omnikey and MS-DOS 4.01 ; 


Price as of March 15, 1989 


: 286/16 » 
the readers of Computer AAS. 286/ 20 oz 


Shopper, the world’s largest 
computer magazine, voted 


Northgate Computers “Best Buy” tele) 16 


of all products advertised in the Your Ch oi ce 


magazine and “Best Buy” for its 
80386 computer system. 


WEW?! Northeate “Rie NW’ 


No money down ® 3 years+ to pay 
* Low monthly payments 

e Unlimited funds available! 
Works just like your VISA or 
MasterCard, Or... 


Lease it with Northgate... 


Northgate has a flexible lease 
plan suited to your needs. 

With up to five years terms, if 
cash conservation is your y 
concern, ask about leasing 

your system with Northgate. 
PHONE NORTHGATE NOW... 


NORTHGATE 
PROUDLY ANNOUNCES 


Sorbus’ 


A Bell Atiantic™ Company 


NATIONWIDE INDEPENDENT 
COMPUTER SERVICE 

is now included at no extra cost 
to the owner—with every 
NORTHGATE COMPUTER SYSTEM 





The decision ts up to YOU... 


¢ Superb 80286/16MHz with 2MB of RAM 
e Blazing Fast New 286/20 System 

¢ True 32-Bit 80386/16 (Not an SX) 

All three are complete systems configured alike 
at the same astonishing landmark price! 






NORTHGATE’S 286/20 handles 
even large databases faster than 
other systems Infoworld (11/14/88) 
tested, including Dell. Plus it has a 
full size case and 1MB usable RAM. 
Doesn't waste 384K of RAM as 
many others do with shadowing 
methods. 

OUR 286/16, with speed to 
spare, comes with a second 
Megabyte of RAM at no extra cost. 
Even with extra RAM it's hundreds 
below competition offers with the 
same features. 

THE 386/16 blows right past 
16-bit SX systems to true 32-bit 
386 Computing Power. Imagine, a 
power computer with 68 of 
FAST hard drive storage at this 
incredibly low price! (And compare 
prices with Compaq's SX.) 

Which one is best for you? Either 
way you'll get Northgate’s industry- 
leading performance, quality, 


weeananalp and warranty. As 
with all Northgate systems, 

these three feature 800,000 Bytes 
Per Second throughput—up to 
three times faster than Dell, 

IBM, Compaq. 

All systems give you IMB RAM 
expandable to I6MB; Microscience’s 
lightning quick 28MS hard disk 
with 68MB of storage and a 16-bit 
high speed RLL dual drive 
controller. 

Add to these a host of extras 
only Northgate includes—BOTH 
1.2 and 1.44 floppy drives; our 
exclusive Omn 102 keyboard; 
high resolution 14"’ flatscreen 
amber or white monitor and 
MS-DOS 4.01. 

PLUS...Northgate makes 
available a wide range of options. 
We'll build your Northgate Your 
Way and you will be amazed at our 
“No Baloney” pricing. 


If One of These is Not For You...Ask about Northgate’s 286/12 that 
was awarded PC Magazine's “Editor's Choice’ (1/31/89). Or Northgate’s 


386/20, top of the line! 


Phone Now...Let No 


rthgate begin 









building your computers...Today! 


800-548-1993 
HOURGaMEndayphrough FMAM? ain, .ARHAECST aaa 


NEW EXTENDED SATURDAY HOURS: 8 a.m. -4 p.m. CST 
Canadian Toll Free Order Hotline: 800-338-8383 

TERMS: VISA, MC, Credit Card, Pre-Payment {allow 2 weeks for personal checks toclear), Wire Transfer, 
and Purchase Orders for Rated Accounts. We also ship to APO and FPO. All shipments are FO.B. 
Minneapolis, MN. ‘ 


For corporate, government and institutional sales in Texas, Louisiana and Oklahoma, call (512) 343-7591. 


Prices and specifications subject to change without notice. Northgate reserves the right to substitute components of equal or greater quality or performance. 
All items subject to availability. 





“AT LAST: 
Memory Prices 
Are Dropping 


3 Megabytes of 
Previously $999 09 






Hard drive options available from 
40 MB SCSI for $300.00 to 640 MB 
ESDI at $3,800.00. Prices include 
drive and ESDI, SCSI or RLL con- 
troller. Video options range from 
14” VGA mono for $395 to 16” VGA 
color for $1149, including video 
card. Call Northgate now for com- 
plete details. 





NORTHGATE 
COMPUTER 
SYSTEMS, INC. 


13895 Industrial Park Blvd., Suite 110, 
Plymouth, MN 55441 
From Foreign Countries call: 
Corporate Headquarters (612) 553-0111 « FAX (612) 553-1695 
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BENCHMARK TESTS: 20-MHz 286-BASED PCs (continued) 


ee VIDEO BENCHMARK TESTS 


Direct to Screen 


The Direct to Screen benchmark test 
indicates the speed of the video adapter 9, 
memory. Good scores indicate that 
information can get to the screen quickly, 60 
particularly for programs that avoid the — 
computer's BIOS and go directly to the 
screen. 





Eiapsed Time (seconds) 


WORST 


40 


20 


Li) See eT 
00 4 = eee | Pee BEST 
49 285 598 50 22 456 50 538 209 253 203 598 7.25 


Video BIOS Routine with Scrolling Elapsed Time (seconds) 


The Video BIOS Routine with 


| 
’ 





Scrotiing benchmark test measures 


how fast the video adapter can scroll the e — 

screen, moving the display up one line at 60 ik W 

a time. Good performance is helpful for J 

scrolling through word processing or aw 

spreadsheet files. 40 —— i 
1a 

ll male! | 

0.0 (Z L I fi.) 





76 1.76 3.14 395 346 763 395 314 357 461 143 314 3.79 


Video BIOS Routine Without Scrolling Elapsed Time (seconds) 


The Video BIOS Routine Without 
Scrolling benchmark test measures 80 WORST 
how quickly the BIOS on the video ooo 
adapter writes text data to the screen. 60 

Fast video writing helps with programs _~ 
that show full or partial screens of data 


without scrolling the screen. aa 


* This product was not 
reviewed, but we are 
reporting its test results 


for comparison. rs 
or oe 
ge 
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PE FACT FILE 
EDITOR'S CHOICE 


Dell System 220 

Dell Computer Corp., 9505 Arboretum Bivd., 
Austin, TX 78759; (800) 426-5150 

List Price: With 1MB RAM, 1.44MB 31-inch 
floppy disk drive, monochrome VGA monitor, 
$2,295; with 40MB hard disk, $2,999; with VGA 
monitor, $3,299; with 100MB hard disk, $4,099. 
In Short: It's a top-quality machine in all 
categories. from design to construction. You'll 
Pay for what you get, but if the limited expansion 
possibilities don't bother you, you can't do much 
better than buying the Detl System 220. 


CIRCLE 399 ON READER SERVICE CARD 


SYSTEM BOARD 

The Dell system board is based upon a 
Chips and Technologies chip set, fully rat- 
ed for 20 MHz. (In fact, one bears a 38- 
MHz rating—a portent of things to come?) 
The microprocessor is a Harris 80C286 
operating at its rated 20-MHz speed. 
Should the need arise, the system can be 
slowed to an 8-MHz rate using its system 
setup program (available by pressing Ctri- 
Alt-Enter), which requires rebooting the 
computer. Microprocessor speed cannot 
be changed on the fly. A socket for adding 
an 8-MHz 80287 numeric coprocessor is 
readily accessible in the left-front corner of 
the system board. 

All system board memory resides in 
eight SIMM sockets. As standard equip- 
ment, four are filled with 256-kilobit 
SIMMs to yield IMB, split by default 
640K for DOS, 384K extended. The Sys- 
tem 220 also supports 1-megabit SIMMs, 
allowing a total on-board capacity of 
8MB. SIMMs must be installed in banks 
of four, all those within the same bank hav- 
ing the same capacity. System board ca- 
pacities of 1, 2, 4, 5, and 8MB are there- 
fore possible. All SIMMs must be rated at 
80 nanoseconds, and the system achieves 
near-zero-wait-state operation thanks to 
the interleaving of memory pages. 

Memory can be added in the 16-bit ex- 
pansion slots up to a system addressing 
limit of 16MB, but expansion board RAM 
will operate much slower, at the fixed 8- 
MHz rate of the bus. Jumpers on the sys- 
tem board allow you to move the division 
to 256K for DOS to allow more room for 
EEMS and EMS 4.0 bank-switching. 


STANDARD CONFIGURATION 

The BIOS of the Dell System 220 is Phoe- 
nix’s Version 3.10, and the system setup 
procedures are built into it, Although Dell 









COMPUTERS 
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does not use the term, the 220 shadows the 
normal system BIOS and video BIOS, ei- 
ther of which can be defeated through the 
system setup program. 

Standard equipment includes a single 
high-density 34-inch Sony floppy disk. 
The evaluation system was equipped with 
a 100MB Conner 32-inch hard disk that 
supports 1:1 interleaving. A 40MB drive is 
also available. 

The compact size of the System 220 
limits the choice of both floppy and hard 
disks and precludes the use of an internal 
tape backup system, including models 
made to fit a 3'-form factor. 

Power is provided by a supply that Dell 
specs at 85 watts, although the evaluation 
system held a 100-watt Senstron unit. Its 
three power connectors supply what you 
need for a fully configured system. You 
won’t need more, so you don’t get more. 
The CMOS memory of the 220 and its 
clock are kept alive when the system is 
switched off by a rechargeable nickel-cad- 
mium battery on the system board that is 
about the size of a stack of four quarters. 

One place where the System 220 backs 
away from the PS/2 influence is setup—its 
system board gives you a wealth of setup 
options in the guise of a veritable forest of 
jumpers. In addition to the three that con- 
trol memory allocation, one defeats sys- 
tem board hard disk support, one disables 
the hard disk interrupt, one allows assign- 
ment of interrupts to the system board seri- 
al ports, one defeats the on-board VGA, 
one selects monochrome or color as the 
display default, and one defeats the on- 
board floppy disk control circuitry. 


OTHER FEATURES 
Dell includes a Key Tronic keyboard with 
the 220 that follows the Enhanced layout. 
Unfortunately, it’s the model with the 
Spacebar that requires markedly higher ac- 
tuation pressure than the rest of the keys. 
Dell systems are also normally sold with 
monitors, which wear a proprietary label. 
The color VGA monitor with the evalua- 
tion system, a $300 upgrade, functionally 
duplicated IBM’s 14-inch 8513 display. 
For new users the best part of the Dell 
system is its excellent documentation, al- 
most good enough to teach your dog to use 
the system. Dell includes DOS 3.3 with 
the System 220 and, optionally, will sup- 
ply its own version of OS/2 for $325. 
Should problems arise, the 1-year warran- 
ty is backed by on-site service. 


Of the PCs evaluated here, the Dell 
System 220 is the most professionally de- 
signed and made. If its small footprint and 
integrated support are more of a priority to 
you than expandability or cost, the System 
220 is an excellent choice. 


GENTECH CORP. 


GenTech 286/20 


The electronic equivalent of Minnesota 
Fats, the GenTech 286/20 is a real hustler. 
In its AT-style case, it looks like another 
bloated and overweight PC on your desk- 
top, but boot it up and your programs will 
be whisked along at three times AT per- 
formance, thanks to its 20-MHz Harris 
80C286 microprocessor. Unlike the Fats, 
however, the GenTech 286/20 isn’t out to 
take your cash. Its base price, sans hard 
disk and display, makes it the most afford- 
able machine in this review, a mere 
$1,199. Add a 60MB hard disk and mono- 
chrome display, and it squeaks in just be- 
low the $2,000-barrier. 


THREE PERFORMANCE OPTIONS 

The bargain price doesn’t buy you a com- 
puter that’s slight on speed. System mem- 
ory choices give you three performance 
options, depending on what youre willing 
to pay for DRAM chips. With 80-nanosec- 
ond chips like those in the evaluation unit, 
you can choose either one wait state or 
page-interleaved operation. Spring for the 
premium prices of 70-ns. chips, and the 
GenTech 286/20 will race along without 
the waits (at least according to GenTech). 
The evaluation unit performed near the 
bottom of the pack in most of our bench- 
mark tests, but even with those results it’s 
one of the fastest 286s around. 


PE FACT FILE 


WAGATINE 


GenTech 286/20 

Gentech Corp., 205 Hallene Rd., Warwick, Al 

02886; (401) 732-5588 

List Price: With 1MB RAM, 1.2MB 5'-inch 
disk dive, $1,199, with monochrome 

monitor, GOMB hard disk, DOS 3.3, $1,989, with 

VGA monitor, $2.409 

in Short: The GenTech 286/20 ts a respectably 

fast 286 for those on a budget. One of the slower 

machines in this roundup. the GenTech is solidly 

constructed, although it currently lacks FCC 

approval. 


CIRCLE 401 ON READER SERVICE CARD 
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Memory’ is configured in four banks, 
each of which comprises four 4 by 256- 
kilobit chips and two | by 256-kilobit 
chips for parity checking. Interleaved op- 
eration requires that two or four banks be 
filled. The evaluation machine had its full 
quota of 2MB on the system board, with 
the extra megabyte priced at $400. 


SYSTEM BOARD 

The system board that does these tricks is a 
JCIS Corp. JCAT 286 model 5288. As 
with most of the other computers in this re- 
view, it’s primarily based on the Chips and 
Technologies NEAT chip set—but with all 
parts fully rated for 20 MHz. The Phoenix 
BIOS used by the system allows you to 
configure the chief features of the NEAT 
chips—including full EMS 4.0 support 
and shadow RAM in 16K blocks—with- 
out toggling switches or spinning a disk. 
The EMM.SYS driver necessary for 
bringing EMS to life is included with the 
GenTech 286/20—the only software ac- 
companying it. 

When the need arises, the microproces- 
sor can be slowed to 8 MHz by pressing a 
front-panel push button (not functional in 
the evaluation machine) or pressing Ctrl- 
Alt-Minus at the keyboard. To go the other 
direction and get added performance, an 
80287 numeric coprocessor can be 
plugged into a readily accessible socket. 
The chip is driven by a 10-MHz clock. 

Bus speed is fixed at an asynchronous 8 
MHz, derived by a separate crystal oscilla- 
tor. This signal serves the eight expansion 
slots, two of which accept only 8-bit 
boards; the rest 16-bit. One 8-bit connector 
shares its slot with another connector for a 
proprietary 16-bit memory bus that oper- 
ates at full microprocessor speed. All slots 
are full-length and AT height except for 
one 8-bit-only slot, which runs so close to 
the drive bays that it’s best considered a 
short slot. 


EXPANSION SLOTS 
Three slots were filled in the evaluation 
machine. Two of the boards used 8-bit in- 
terfaces (but not 8-bit slots): a Paradise 
Systems VGA Plus video adapter and a 
standard AT-type serial/parallel card with 
a second serial and parallel port cabled out 
to the back panel over an adjacent slot. The 
specs list only one of each port type as 
standard. The Western Digital WD1003- 
RA2 combined 16-bit hard-and-floppy 
disk controller filled another slot. 

In the evaluation machine this control- 
ler drove a standard-equipment Newtronic 


BES) Pc macazine JUNE 27, 1989 





high-density 54-inch floppy disk drive 
and a Seagate ST-277R hard disk (a $620 
option) that produced 6SMB of storage, 
thanks to the RLL data coding produced by 
the controller. The drive barely made AT 
standards, however, delivering a 41-milli- 
second average access time in testing. 

All drives are mounted in standard AT 
fashion, using AT mounting rails both in 
the right-hand stack of three half-height 
drive bays and the intemal full-height hard 
disk bay (which also has guide rails for two 
half-height devices). Besides the expected 
hard disk activity and power indicators on 
the control panel, a turbo indicator, reset 
switch, and turbo switch are also present 
on this unit. The cylindrical key lock se- 
cures the tops of the case and locks the key- 
board electrically. 


The chassis of 

the GenTech 286/20 

is made from medium- 
weight steel but 

Is stili prone 

to flexure when 

the cover Is removed 


from the case. 





The GenTech 286/20 offers 
an almost unbeatable pnce: 
$2,409 for a machine with 
1MB RAM, 6OMB hard disk, 
and VGA monitor. And 
every component in the 
machine ts rated at the full 
20-MHz system speed. Still, 
you may want to do a littte 
parts-swapping; the 
286/20's Seagate ST-277A 
hard disk doesn't meet the 
Standard AT specification of 
a 40-millisecond average 
access time. 





OTHER FEATURES 

The 200-watt power supply offers four 
drive power connectors and operates from 
either | 10-volt or 220-volt line current, se- 
lectable through a rear-panel slide switch. 
A rechargeable nickel-cadmium battery 
soldered to the system board supplies pow- 
er for the clock/calendar and CMOS setup 
memory. 

The chassis is uncluttered; what work- 
manship it required is very good. The 
chassis is made from medium-weight steel 
but is still prone to flexure when the cover 
is removed from the case. While the evalu- 
ation system bore no FCC rating (Class A 
is pending, according to GenTech), it car- 
ried the standard | -year warranty and a 30- 
day money-back guarantee. 

The evaluation system was accompa- 
nied by a Taiwan-made Chicony Electron- 
ics keyboard that duplicates the Enhanced 
keyboard down to its tactile feedback and 
keyclick. The $420 optional VGA display 
system included an Imtec 1453Q 14-inch 
color VGA-only display in addition to the 
Paradise display adapter. 

If every last dollar of your computer 
budget is critical and you still want top 
speed, consider the GenTech. 286/20. It 
may not be the classiest piece of hardware 
on the market, but it delivers hustle with- 
out a hassle. 
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PORTACOMP II 


STANDARD CONFIGURATION 


© Intel 80266-12 micro- 
processor 

© 812K bese . 
expandebia to 4MB6 on board 

@ Socket for Intel 80287-10 
numeric coprocessor 

© Two available 18-bit 
expansion slots 

« © Supertwist backit LCD 9° x6” 

dtaplay, 640x400 resolunon in 
CGA double-scan 

© Quai hard/floppy controfier 

© 1.44MB 35” Internal AND 
1.2MB 5.25” external diskette 
drive 

© 20MB, 48me hard drive 

© Enhenced 102-key “click” 
fouch keyboard 

e 1 parallel and 2 senal ports 

® 9-pin external monitor 
output port 

© 150W power aupply 


AVAILABLE OPTIONS 
@ EGA gas plasma dispiey 


® Mamory axpansion to 640K, 
1MB, 2MB, or 4MB 


Systems of Choice 


QUALITY AT AN AFFORDABLE PRICE 










“The Dataworld 286 (12 MHz) 
AT compatible [is}the fastest 
machine of the nine tested in 
the review ” (Sep. 27, 1988) 





DATA 286-12 


STANDARD CONFIGURATION 


Intel 80286-12 micro- 
processor 

= 512K base mi 
axpandable tc 4MB on board 

© Socket for intel 80287 
numeric coprocessor 

© 4 18-bit end 2 8-bit 
|xpansion siots 

© Dual hard/floppy controller 

® 12MB 5.25" floppy drive 

© Enhanced 101-key “click” 


© 40 - 150MB hard drives with touch becom 
MFM, ALL, ESD! of SCSI © 1 paraliel and 2 serial ports 
interface © 200W power supply 
© Numeric coprocessor 80287 
® 24008 Internal or axternal AVAILABLE OPTIONS 
modem 
© Carrying case © Full-siza verticel case or 
mim-tower case 
Cotbeeraean oa eau wan Memory expansion to 640K, 
COMM. 4Bree 21k 92915 S216 MO 2h 
ee a oy @ Numeric coprocessor 80287 
LI MEM @ 20MB to 300MB hard drives 
we, 2 ee ese wee with MFM, ALL, ESD), or SCSI 
SR, gre am ne nee interfaces 





© 40MB - t50MB tape backup 
drive 


© Avatlebie in standard 
monochrome (720x348, amber}, 
atandard VGA (640x480, color 
Of extended VGA (800x800 up 
to 102x768, color) 

© 144MB 3.8" diskette drive 


a ewe ST a taane 
oe eS we Me 
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CHOICE | 16 MHe sytem. 


STANDARD CONFIGURATION 


@ Intel 80386-18 oF -20 micro- 


processor 
© 1M6 base RAM, 
expandabla to 18MB ol 32-bit 


momory 
@ LIM EMS 40 driver supplied 


a= Socket for Intel 80367 


numeric coprocessor 
© 1 S2-bit, 5 18-bit and 2 B-bk 
slots 


© Dual hard/floppy controller 

© 1.2MB 5.25” floppy drive 

© Enhanced 101-key “click” 
touch keyboard 


© 1 parailal and 2 serial ports 
© 230W power supply 


AVAILABLE OPTIONS: 


e Full-size vertical case 
of mini-tower case 


© 32K static-RAM cache (with 
Austek cache controller) for 


20MHz 

© RAM upgrade to 2-, 4-, 8-, 12-, 
or 18-MB. 

@ Numeric coprocessor 80387 

e 40MB - 150MB tape backup 
drives 

© Available in standard 
monochrome (720x348, amber), 
gtandard VGA (640x480, color) 
or axtendad VGA (800x800 up 
to 102x768, color) 

2 144MB 3S” diakette drive 

© Waitek socket on 20 MHz 

Dive Standard Sanders Exended 

Cartgurton Mene- VGA VGA 


oN sa3e0 $27 $2,808 
27 ALL OME 
eOMB Toma $2503 Se ae 
11 LL BOM 
1e0MG Z2mq 6 S23ON BANS 3 
E800 10h 
1a0MB Zone «BL ebS BOS BANS 
66D 20M 





' DATA 386-25 


video system with © top-quality 
NEC Multisyncll monttor end 
an exceptionally fast disk-drive 
controller for an impressive 
Combination of value end 
from e@ vendor 


reputation 
for quality” (Feb 28, 1969), 











STANDARD CONFIGURATION 


@ Intel 80386-25 micro- 
processor 

© MB base mer: RAM, 
axpandable to 16MB of 32-bit 
mamory 

@ LIM EMS 40 driver supplied 

© Intel 82385-25 cache 
controller with 64KB ol 35ns 
static, 2-wey associated RAM 
cache 


© Socket for Intel 80387-25 or 
Weitek numenc coprocessor. 
Optional sdepter wil} 
accomodate both 80387 and 
Weitek 


© 132-bit, 5 16-bit end 2 8-bk 
siota 


@ Dual hard/floppy controller 

© 1.2MB 5 25° floppy drive. 

® Enhanced 101-key “click” 
touch keyboard 

© 1 parelle! end 2 serial ports 

© 230W power supply 


AVAILABLE OPTIONS 


© FUll-siza vertical case 


© RAM upgrade to 2-, 4-, B-, 12-, 


or 16MB. 


© Numeric Coprocessors 80387 or 


Waitek 


© 40MB to 300MB hard dnves with 


MFM, RLL, ESDI, or SCSI 
interface 


© 40MB-150MB tape backup dnve 


© Aveilable in standard 


monochrome (720x348, amber). 
standard VGA (640x480, color. 


or extended VGA (800x800 up 
to 1024x768, color) 


© 1.44MB 3 5” diskette drive 








PREFERRED COMPUTERS ® 


IN CALIF. 213-095-3777 FAX. 213-665-7018 
9733 BAN GABRIEL RIVER PARKWAY, PICO RIVERA, CA 90660-1405 
pcANY WHERE Ill, pcANY WHERE ore registered eredemarles of Dynamic Microprocessor Amsociates. AT anc VOA is regintrred trademark of International Butinass Machines Corp. 





1-800-736-3282 








SYSTEMS BUILT WITH 
QUALITY AND CARE. 


At Dataworld, we know there's no 
substitute for quality. Every part, 
every circuit, every peripheral we use 
is one of the finest products in irs class. 
We know thet cutting comers only 
lessens reliability. You'll find our 
systems work faster, more 
efficiently, and more reliably than 
comparable higher-priced aystems. 
And since you buy factory-direct 
from Dataworld, you benefit from 
the most competitive prices 
available. 


CAN'T WAIT FOR A 
SERVICE TECHNICIAN? 
INTRODUCING 
DATAWORLD'S REMOTE 
DIAGNOSTIC SERVICE. 


With a Dataworld computer aystem, 
you may never have to wait for an 
on-site service technician again. This 
is because each aystem we sell comes 
with the “host” portion of 
pcANYWHEREIII ® (PC Megazine 
Editor's Choice)—-the most advanced 
temote software ever developed for a 
PC. With your phone line and 
modem, our technical staff can use 
pcANYWHERE ® to diagnose 
problems and provide solutions, 
thereby minimizing your downtime. 


OUR SYSTEMS WIN 
AWARDS. 
REPEATEDLY. 


Our 386/16, 386/20 and 386/25 
computers recently were ewarded 
Editor's Choice by PC Magazine and 
we received high marks from Byte 
magazine. Last October, our 
Portacomp II also received Editor's 
Choice. Last July, our DATA-286 
turned in the highest performance 
figures among the systems reviewed. 


OUR WARRANTY IS YOUR 
GUARANTEE, 


Any system ordered from Dataworld 
includes a 30-day money back 
guarantee (shipping excluded) Our 
commitment to quality and 
customer satisfaction has made 
Dataworld one of the most respected 
companies in the industry. 


Every Dataworld ayatem also comes 
with e limited one-year warranty 00 
parts and labor. During this period 
Dataworld will repair or replace any 
defective items returned. 

Prices are subject to change et any time. 
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Fastback Plus rd diak backup wtitity 
Say, Spat ry 
is up your disk — hes 
If fast, and it 1s relfsble- Now ———| ori backup, PaO eon 





+ Fifth Generation has im- curse 08 @ keystroke macro re. 


if proved it. The company fixed 
E, the manuals and then put in 
» help files that make the man- 
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The best backup program 1s the | 
one that gives you the fewest ex- 
uses not touse it Filth Genera. 
non Systems’ $189 Fastback 
Plus. Verswn 2.101. pulls out 
the rug from under alnwst every 
antibackup excuse youcan 
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Do your backups take U 
much nme” Fastback Plus © 
back up JOMB of a teal-\" 
hard disk to a single 
drive in 4 minutes 
yoursel’ ay A 


deserves? 


Baton LA 70809 
(800) 873-4384, (504) 291-7221 


Call for free trial disk 


Users of versions prior to Fastback Plus grade information 

Si V2.0 can call (504) 291- i j 
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MICRO EXPRESS, INC. 


ME 286-20 


If there can be such a thing as a generic 20- 
MHz 80286-based computer, Micro Ex- 
press’s ME 286-20 is a top candidate for 
the dubious laurels. Though it may not 
earn a high grade for originality, the 
$1,899 system (with 2MB RAM and 
40MB hard disk) does score well when it 
comes to functionality. 

Workmanship on the ME 286-20 is 
good—the system is cleanly laid out in- 
side—and construction is sturdy enough; 
the case doesn’t deform when lifted by one 
corner after the cover has been removed. It 
bears an FCC Class B rating. 

In design, the ME 286-20 is a straight 
AT compatible with its only improvement 
on the norm being front-panel access for 
the bottom of the three right-hand 54-inch 
disk bays. Inside resides the expected full- 
height hard disk bay, and all drives mount 
with standard AT-size rails. 

The front control panel shows the most 
modest of innovations—the addition of 
turbo and reset switches and a turbo indica- 
tor to complement the power and hard disk 
activity LEDs. The cylindrical lock con- 
trols only the keyboard. 

At rear, the only variance from other 
AT clones is that the recessed area for ex- 
pansion slot retaining brackets has been 
expanded to also hold two blanked cutouts 
for 25-pin D-shell connectors and two for 
9-pin D-shells. Most other systems just put 
these holes in the middle of the rear panel. 


CHIPS 
The brains of the ME 286-20 is an Inform- 
tech 286/Supra system board, which is ba- 
sically an implementation of the Chips and 
Technologies NEAT chip set. In Micro 
Express clothing, the board includes both 
shadow RAM and built-in hardware sup- 
port for EMS 4.0, controlled through sys- 
tem board jumpers. EMS software is the 
only software included with the system. 
The chip set in the evaluation machine 
was rated at only 16 MHz, even though the 
microprocessor was a full-speed 20-MHz 
Harris 80286. According to Micro Ex- 
press, all systems shipped since February 
have been equipped with 20-MHz parts. 
System board DIP switches allow in- 
stalling your choice of either an 8-, 10-, or 
12-MHz 80287 numeric coprocessor in a 
waiting socket. The evaluation machine 
was equipped with an 80287-10. System 
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20-MHz 286 PCs 





board jumpers limit the maximum operat- 
ing speed of the microprocessor to either 
20, 16, or 12 MHz. The system clock can 
also be reduced to half speed by pressing 
the front-panel turbo push button or press- 
ing Ctrl-Alt-1 on the keyboard. To indicate 
slow operation, the default cursor trans- 
forms itself from an underline to a flashing 
block. 


PERFORMANCE 

Other performance options include setting 
one of two speeds for the keyboard con- 
troller, 6 or 12 MHz, changing the bus 
speed to either 8 or 12 MHz (according to 
the company), and electing to impose 
memory wait states. 

Actually changing the bus speed 
jumper made no apparent difference in 
hard disk data transfers but substantially 
slowed video performance: BIOS-mediat- 
ed video routines ran as slow as half speed. 
When measured, the bus speed actually 
proved to be 10 MHz with either jumper 
setting. 

Because the internal hard disk bay cov- 
ers the master clock, bus speed, and key- 
board speed selection jumpers, you'll have 
to remove either the drive or the system 
board to alter their settings—an effort not 
worth the time required. 

The system board accommodates either 
256-kilobit or 1-megabit memory chips in 
its 36 staggered sockets. Using the smaller 
chips, up to 2MB can be installed on the 
system board; 8MB with the bigger chips. 
In the evaluation system, all chips were of 
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ME 286-20 

Micro Express Inc., 2114 S. Grand Ave., Santa 
Ana, CA 92705; (714) 662-1973 

List Price: With 2MB RAM, 1.2MB 54-inch or 


disk, $1,899; with monochrome monitor, DOS 
3.3, $2,118; with BOMB hard disk, $2,418; with 
VGA monitor, $3,018. 

in Short: It's the plainest white-bread fast 286 
around, but it's speedy and solid enough to suit 
basic needs, particularly budgetary ones. 


CIRCLE 400 ON READER SERVICE CARD 


the 1Mb capacity. Rated at 100 nanosec- 
onds, the page/interleaved memory with 
the no-wait-states setting actually delivers 
the performance level of about 0.7 wait 
states, identical to the majority of ma- 
chines in this review. 

Although the 200-watt power supply 
operates from either 110 or 220 volts, 
you’ll have to open the case to find the se- 
lector switch, which is mounted inside just 
above the big red power paddle. The case 
contains a switched outlet for a display and 
four drive power connectors (two used in 
the evaluation system). In the evaluation 
system, power for the clock and CMOS 
setup memory was derived from a Rayo- 
vac 844 alkaline battery that was attached 
to the top of the power supply with Velcro. 


DRIVES 

In the evaluation system, the standard- 
equipment 5%-inch high-density floppy 
disk drive proved to be a TEAC FD- 


The ME 286-20 from Micro 
Express isn't the machine to 
buy if innovation excites you; 
it's just about as generic an 
AT clone as they come. Still, 
simplicity comes at a low 
price: the system selis for 
$3,018 with 2MB RAM, 
80MB hard disk, and VGA 
monitor. 
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386 is a trademark of Intel Corporation 
©1989 Hewlett-Packard Company CP-PC904 


She also doesnt realize 
Hewlett-Packard makes PCs. 


i 
| 


What a loss. Because Hewlett- 
Packard has a line of eight 
high-performance personal 
computers. PCs which range 
from desktop and floor-mount 
Intel386™ based powerhouses 
to entry-level 8086-compati- 
bles. PCs which offer you a 
better way of doing business. 


Hewlett-Packard personal 
computers give you plenty of 
opportunity for expansion. 
As well as plenty of options. 





Wallis {eT} 














The HP Vectra QS/20 PC. One in 
a line of eight PCs from Hewlett-Packard. 








At the high end, you can get 
up to 8 accessory slots, 620 
Mbytes of hard disk storage, 
and 16 Mbytes of RAM. And on 
all models, you get a choice of 
video solutions and the flexi- 
bility of using either 5.25" or 
3.5" disks. 


Beyond this, an investment in 
Hewlett-Packard PCs allows 
you to choose confidently from 
thousands of software applica- 
tions and peripherals. HP's strict 


adherence to industry stan- 
dards insures compatibility. 
Now, and into the future. 


But the most important feature, 
the one you won't get with any 
other personal computer, is 
Hewlett-Packard reliability. For 
50 years, HP has promised, and 
delivered, exceptional quality 
in everything from calculators 
to HP LaserJet printers. 


Finally, every PC made by 


Hewlett-Packard is backed by 
an extensive network of trained, 
authorized dealers. For more 
information and the name of 
your nearest dealer, call 1-800- 
752-0900. You'll soon realize 
what an HP personal computer 
can do for you. 


There is a better way. 


LG; 


HEWLETT 
PACKARD 
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55GFR. The optional hard disk was a 
Magnetic Peripherals (Control Data) 
94166-182 that delivered 147MB of for- 
matted capacity with an average access 
time of 16 milliseconds. The $1,300 ESDI 
drive was controlled by a Data Technology 
model 9280 floppy/hard disk controller in 
one of the system’s six 16-bit expansion 
slots. 

A second 16-bit slot was filled with an 
optional Paradise VGA 16-Plus video con- 
troller, matched with a NEC MultiSync II 
display. (The VGA monitor and adapter 
adds $750 to the base price of the ME 286- 
20.) One 8-bit slot was filled with an /O 
card that yields the standard-equipment 
one parallel port with female 25-pin D- 
shell connector and a serial port using a 
male 9-pin D-shell. An eighth slot serves 
either as an 8-bit expansion slot or for pro- 
prietary 16-bit memory at full system 
clock speed. 

Included with the base system is a 
Maxi-Switch model 218603XC keyboard, 
which follows the Enhanced design. The 
system warranty extends for 15 months 
and includes mail-in or carry-in service 
covering both parts and labor. The Award 
BIOS features built-in setup procedures. 

The ME 286-20 is a competent but not 
exemplary computer. If your needs call for 
a fast 286 that doesn’t pull any punches or 
add any frills, this computer will serve 
them well. 


NORTHGATE COMPUTER 
SYSTEMS INC. 


Northgate 
SuperMicro 286/20 


Northgate wants to change some of the 
ideas you have about high-performance 
computers. According to the Northgate 
philosophy, for instance, the performance 
panacea of shadow RAM is hot air rather 
than hot stuff. And, true to promise, the 
SuperMicro 286/20 brings these renegade 
viewpoints to life with surprising results. 
Without shadowing, the SuperMicro 
286/20 delivers better video performance 
than do many systems with it. Although 
the 286/20 lags on some chores because of 
its enforced one-wait-state operation, it 
handles integer addition and multiplication 
as fast as do near-zero-wait-state ma- 
chines. And the price is competitive: a sys- 
tem with Hercules-compatible mono- 
chrome display, 65MB hard disk, DOS 
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4.01, and Super PC-Kwik disk caching 
software lists at $2,399. 

Physically patterned almost exactly af- 
ter the original AT, the SuperMicro 286/20 
is the same size and shape; the only depar- 
ture is the three openings for disk drives on 
the right-hand side of the box. 

A more-important difference is the 
three connectors poking out of the five 
spaces on the rear panel. Two are 9-pin 
male D-shell serial ports and one is a 25- 
pin female parallel port. The circuitry for 
these ports is built into the Northgate sys- 
tem board as standard equipment. Mono- 
chrome systems benefit from a second par- 
allel port on the display adapter. 

The chassis itself is built from a some- 
what heavier-gauge steel than most AT 
clones, and the result is a physically sturdi- 
er computer. Drives mount with a propri- 
etary rail system similar to that of the AT, 
but the rails are slimmer and made of steel. 
The internal full-height drive bay is config- 
ured to handle two half-height devices. 


SYSTEM BOARD 

The heart of the system board is a Harris 
80C286 processor rated and operating at a 
full 20 MHz. A front-panel switch cuts the 
speed down to 8 MHz for software com- 
patibility. 

Northgate sees the ubiquitous Chips 
and Technologies chip set as being almost 
the devil’s work. Consequently, the Su- 
perMicro 286/20 is built from discrete cir- 
cuits and two VLSI Application-Specific 
Integrated Circuits (ASICs) that work to- 
gether to achieve performance enhance- 
ments. For other companies, the downside 


Northgate offers its 
SuperMicro 286/20 for 
$3,024 with 1MB RAM, 
65MB hard disk, and VGA 
monitor and delivers top 
quality for the price. To 
eliminate worries about 
battery replacement, for 
instance, the CMOS setup 
memory and time-of-day 
clock built into the machine 
are a single integrated 
module with an estimated 
lifespan of 10 years. 


DALLAS 
5% 





of this design is the lack of the chip set’s 
shadow RAM, but Northgate considers 
that an advantage. 

The system board reserves a socket for 
an 80287 numeric coprocessor with speed 
ratings of 7, 10, or 14 MHz accommodat- 
ed by jumper settings. Expansion slots op- 
erate at 8 MHz. 

Special double-pinned sockets accom- 
modate either 256-kilobit or 1-megabit 
memory chips in one or two 18-chip 
banks, endowing the SuperMicro 286/20 
with up to 4MB on the system board. One 
megabyte is standard. A proprietary mem- 
ory expansion connector allows the addi- 
tion of even more RAM running at full mi- 
croprocessor speed, up to the system’s 
16MB addressing capacity. All chips in 
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Northgate SuperMicro 286/20 
Northgate Computer Systems Inc., 13895 
Industrial Park Bivd., Plymouth, MN 55441; 
(800) 548-1993 
List Price: With 1MB RAM, 1.2MB §'4-inch and 
1.44MB 31-inch floppy disk drives, 68MB hard 
disk, monochrome monitor, DOS 4.01, $2,399; 
Pe VGA monitor, $3,024; with 155MB hard disk, 
924. 
In Short: Northgate answers the need for speed 
with innovative design and packs it into a solid, 
traditional AT-style case. Fast video, superior 
support, and a fair price combine to make this 
machine a prime choice. 
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Finally, d(BASE® and Lotus® have something in common. 


& 





,,, Database reports without programming— 
9 1b cones S38" io) With R&R report writers. 


250 Ib Cane Sugst rt) 

paker'@ Choo Y R&R helps you create reports quickly, without programming, directly trom 

5 Gai Holas! related databases. Use for turnkey systems and ad hoc reporting. Print in 
any layout, from columnar listings and malling labels fo preprinted forms 
and form letters. R&R is full-featured and flexible, so you can concentrate 


{ on making reports show exactly what you want to show, in exactly the way = 
3 you want to show it. Any report. j 
ee \ Perform calculations as needed, including totals and subtotals. Sort and 
PC group records In any order. Select records with plain-English query. Save \ 
oe gaoe , time with automatic TRIM, word-wrap, justification, currency, and date 


formats. improve appearance with bold, ifa/ics, underline, different fonts, and 
" graphics characters. 
' Lotus-llke menus, WYSIWYG screen-painting, and HELP system make it 
easy to learn R&R. And since R&R report writers look alike, when you've 
leamed one you know them both. 





__ STATEMENT é 
eT) 9 
acct wo Tam] 








tere ‘RR Us oe 











Works with dBASE Ill, dBASE IV, dBXL™, Quicksliver™, 
and file-compatibles. Includes royalty-free runtime that 
requires only 25 KB of memory. Network support standard. 
Clipper™ and FoxBASE+™ Module required for .NTX and 
IDX indexes, $49.95. Optional Code Generator, $149. 





“... a stunning combination of a comfortable and informative | ‘ (5 
user Interface, supremely easy access to multiple related files, and sat 
extensive report design and enhancement tools. Usable by novice } 2 
and expert alike, it is superb for generating either straightforward 

or complex report output..." 12/8/87. 





One of “The 100 Top-Rated Products of 1987.” 





















Sales tnfoWorld, 12/28/87, 
Registers : - 
Invoices Awarded Most Useful Add-On Product for dBASE by 1988 dBASE 
Form Letters Developer Conference attendees. Ashton-Tate, September 1988. 
Statements 
Mailing s 
Labels $150, 
Aged w 
Receivables orks with Lotus database worksheets or ranges. Works 
as add-in or add-on with 1-2-3, Symphony, and worksheef- 
COD Tags compatible products. Requires 20 KB as add-in. Network 
Purchase i support standard. Replaces Lofus 1-2-3 Report Writer™, and 
Orders ‘« 74 Includes program fo convert existing reports fo R&R. 
Customer - — =i 
Lee | 30-Day Moneyback Guarantee! 
Telephone CIRCLE 315 ON READER SERVICE CARD Tororden AG i San 
Directories ° r, or for more information and 
the name of the dealer nearest you, call: 
Sales : 
Analyses , 
Advertisi P ——— in Mass., call 508-366-1122. 
patie fe cwreerer ST ane 1-4 Concent Data Systems, inc 
js? 3A eS eens 18 Lyman Street, Westboro, MA 01581 
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Tecmar Offers You The Best 
Tape Backup For Both 


Regardless of what world you live 
in, Tecmar delivers the dependable, 
cost-effective tape backup systems 
you're seeking. 

Mac World 

Tecmar'’s QT-Mac80™ and 
QT-Mac40™ are the proven choice 
for SCSI tape backup for the pure 
Mac environment, with network sup- 
port for effective backup and archiv- 
ing under TOPS? AppleShare® and 
Novell.® Including our exclusive 
QuickTurn™ Quality Service and 
two-year warranty, you couldn't ask for 
a better Mac tape backup solution. 


AI Tecmar products are trademarks or registered tradem: 
Ce 


Applications Guide 


Mixed World 

We've even bridged the gap 
between PC Bus, Micro Channel™ 
Bus and NuBus™ with our new 
QT-Mac150™ and NuLink™ inter 
face board, which now, for the first 
time ever, give you a single-drive 
solution for mixed environments. 

So get the best for both worlds. 
For the name of your nearest dealer, 
call us today at (216) 349-1009 
or toll-free at (800) 624-8560. 
Tecmar, Inc., 6225 Cochran Road, 
Solon, Ohio 44139-3377. 
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the evaluation machine were rated at 80 
nanoseconds—not up to the task of com- 
plete zero-wait-state operation—hence the 
unvarying one wait state. 

Because shadow RAM is lacking, more 
of the memory of the SuperMicro 286/20 
is available for other uses. The 2MB in the 
evaluation machine were configured with 
640K for DOS, 1,408K in the extended 
addressing area. Northgate supplies a disk 
caching program to put the extended mem- 
ory to work. 


EXPANSION SLOTS 

Only six expansion slots are available: one 
8-bit, four 16-bit, and the proprietary 
memory slot (which can also serve as an 8- 
bit expansion slot). There doesn’t seem to 
be any reason for the shortage of slots; the 
case of the SuperMicro 286/20 is designed 
to accommodate eight slots (eight retain- 
ing brackets are available), and adequate 
room is available inside for the full com- 
plement of slots. 

Two 16-bit slots were filled in the eval- 
uation unit: one with a 16-bit Video Seven 
VGA adapter, the other with an Adaptec 
ACB-2232 floppy/hard disk controller up- 
grade. The standard controller is an Adap- 
tec 2372B. 

Mass storage in the evaluation system 
included the two standard-equipment 
high-density Newtronics floppy disk 
drives, one 1.2MB 54-inch and one 
1.44MB 3'%-inch. An optional fast (18- 
millisecond average access time) ESDI 
Miniscribe 3180 hard disk added 155MB 
of mass storage to the system, an upgrade 
that costs $695. 

The system clock, CMOS setup memo- 
ry, and lithium power (good for 10 years) 
are combined into a single module that’s 
soldered to the system board. The 220- 
watt Power Tronic power supply has four 
drive connectors and accommodates both 
115- and 230-volt operation, selected with 
arear-panel DIP switch, at 50 or 60 Hz. A 
switched power jack is available for con- 
necting a display. 


CONSTRUCTION 

Overall construction of the SuperMicro 
286/20 is very good, although lead dress 
inside the machine is somewhat sloppy. 
On the other hand, the documentation is 
terrific, designed to ease new users into 
PC-dom while including adequate refer- 
ence material for more-experienced users. 
In addition, Northgate supplies an on-line 
user’s guide with hypertext-like reference 
abilities and offers a 1-year warranty 






20-MHz 286 PCs 


backed by an ovemight replacement pro- 
gram and on-site service (from Sorbus for 
business users only). 

For writers and others who depend on 
keystrokes for their livelihood, the North- 
gate Omni Key/102 keyboard will be a 
blessing. A 102-key cross between IBM’s 
AT and Enhanced-style keyboard designs 
(left-hand function keys, large Enter key, 
but separate cursor and numeric/cursor 
keypads), the Omni Key has the same sol- 
id tactile feel and click of an IBM key- 
board. 

The standard-equipment display is a 
14-inch flat-screen amber digital monitor. 
The evaluation system included an option- 
al Imtec 1455 multiscanning color 14-inch 
VGA display, a $745 upgrade (including 
adapter). 

Although the SuperMicro 286/20 
comes up two slots shy and has one wait 
State too many, it vindicates itself with its 
wealth of standard equipment, making it a 
good buy in this performance category. 
And it may just change your mind about 
the need for shadow RAM. 





PC CRAFT INC. 


PC Craft 2100/20 


Craftsmen do things that ordinary mortals 
only aspire to, making objects with envi- 
able precision and attention to detail. De- 
Spite its name, however, PC Craft falls 
short in this arena. Overall, the 2100/20 is 
an excellent performer in an ordinary AT 
case, but a myriad of rough edges detract 
from its desirability. Moreover, the 
$2,055 base price is somewhat high, con- 
sidering that neither display nor hard disk 
is included. 

Perhaps the most worrisome detail is 
the rating of the components. Although the 
microprocessor, a Harris 80C286, was rat- 
ed for the full 20-MHz clock speed of the 
system, the highly integrated Chips and 
Technologies NEAT chip set was not, it 
was labeled only for 16-MHz operation. 
The chip set and the 2100/20 do support 
defeatable shadow RAM and EMS 4.0 
with system board memory using the driv- 
er software included with the machine. 

System board jumpers allow selection 
of the top operating speed of the micro- 
processor at 20, 16, or 12 MHz. The sys- 
tem clock can also be cut to half speed us- 
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PC Craft 2100/20 

PC Craft Inc., 5330 Jamie Ave , Lahabra, CA 
98026; (800) 733-6666 

List Price: With 1MB RAM, 1.2MB 5¥-inch or 
1.44MB 31-inch floppy disk dive, DOS 3.3, 
$2,055; with monochrome monitor, 65MB hard 
disk, $2,965, with VGA monitor, $3,560. 

In Short: Nothing to write home about, the 

PC Craft 2100/20 sports basic design and 
construction and a middie-of-the-road price. The 
overall quality is shortchanged by 16-MHz parts 
and aClass AFCC ratng. 
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ing a three-key sequence, Ctri-Alt-1 (for 
low speed) or Ctrl-Alt-2 (for high). Unfor- 
tunately, the documentation does not coin- 
cide well with reality. Not only are the ac- 
tuating keys reversed, but the system does 
not follow the documented beep code. 
However, low speed was properly indicat- 
ed by an enlarged (block) cursor and high 
by the ‘“‘turbo”’ indicator on the control 
panel. Choosing low speed using the con- 
trol panel ‘‘turbo’’ switch overrides soft- 
ware high-speed selection. 


SYSTEM BOARD 

The Informtech 286/Supra system board 
also features a socket for an 80287 co- 
processor. The speed of the coprocessor is 
selectable using a DIP switch for 6, 8, 10, 
or 12 MHz. You can also set one of two 
speeds for the keyboard controller: 6 or 12 
MHz. This feature is presently a dubious 
virtue since the biggest limits on keyboard 
performance result from BIOS routines. 
The PC Craft BIOS bears an Award copy- 
right and includes built-in setup proce- 
dures, 

Up to 2MB can be installed on the sys- 
tem board in 512K banks, each bank com- 
posed of four 4 by 256-kilobit chips and 
two | by 256-kilobit parity chips, all rated 
at 80 nanoseconds. According to the docu- 
mentation, memory can be configured for 
zero Wait states with interleaved operation. 
Setup options allow a user-defined number 
of wait states, defeating interleave, as well 
as other options to slow down the perfor- 
mance of the system. 

The master clock, bus speed, and key- 
board speed selection jumpers are all hid- 
den under the hard disk bay. You can’t 
change them without removing the system 
board or hard disk. In any case, you 
shouldn’t be tempted to fiddle with these. 
Changing the clock speed will only hurt 
system performance; the keyboard speed 
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CopyWrite 
copies 
everything! 


CopyWrite removes copy- 
protection from hundreds of 
software packages. If you 
find a case where CopyWrite 
can not remove protection, 
we will send you a custom 
CopyWrite for a fee. 


CopyWrite still Includes the 
utility that makes coples of 

hundreds of other software 

packages. 


CopyWrite Is revised regu- 
larly to keep up with the lat- 
est in copy protection. Revi- 
slons are available for $25 
US. 

CopyWrite requires an IBM PC, XT, 
AT, PS/2 or compatible with 256k 
bytes of memory and at least one 
diskette drive. it is not copy pro- 
tected. CopyWrite Is not for mak- 
ing copies for sale or trede, or for 
eny other usa that deprives soft- 
ware euthors of payment for thelr 
work, 

CopyWrite costs $75 US. 
Customizing Is an additional 
$100 US per product. 


When you order a new 
CopyWrite, ask us about 
Antidote to protect your 
computer from virus attacks. 


To order, send us a check for 
$75 US funds, or call with 
your credit card. We ship 
within a day. Avallable on 3 
or § inch diskettes. 


Quaid Software Limited 
45 Charles Street East 

Third Floor Dept M120 
Toronto Ontario M4Y 182 
Canada 


(416) 961-8243 

















«won't do much at all. And the jumper for 


changing the bus speed proved ineffectual. 


SLOTS 

PC Craft's claim that the 2100/20 contains 
nine slots is optimistic: the 16-bit memory 
slot shares space with one of the three that 
offer an 8-bit interface. The slot total is 
brought to eight with five 16-bit AT-style 
slots. Bus speed for the 8- and 16-bit slots 
can be selected with a system board 
jumper between 8 and 12 MHz. 

Three slots were filled in the evaluation 
machine. A optional Renaissance GRX 
VGA adapter and optional generic ser- 
ial/parallel card each filled an 8-bit slot. 
The latter will support a second serial port 
with the addition of a second 16450 UART 
chip and cable. Cutouts on the rear of the 
chassis will accommodate any connectors 
you choose: there’s space for two 9-pin 
and three 25-pin D-shelis. An Adaptec 
ACB-2372B RLL floppy/hard disk con- 
troller filled a 16-bit slot, an upgrade over 
the base NCL5425 MFM controller. 


CHASSIS 

The PC Craft chassis has the same drive 
mounting options as an AT, though all 
three right-hand haif-height drive bays 
have front-panel access. The internal full- 
height bay also features supports for two 
half-height drives. Drives mount with 
standard AT rails and hardware. The 
standard-equipment high-density 51-inch 
floppy disk drive was a TEAC FD-SSGFR 
in the evaluation machine. The optional 
($795) Mitsubishi MR535-U00 hard disk 
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The PC Craft 2100/20 sells 
for $3,560 with iMB RAM, 
65MB hard disk, and VGA 
monitor. You can stretch its 
eight slots to nine by 
installing an 8-bit short card 
in the slot area shared by its 
high-speed (20-MHz) 
memory expansion 
connector. Inserting a 
proprietary expansion board 
in a special 16-bit connector 
allows system memory to be 
expanded from 2MB to 
16MB. 





in the internal bay yielded 64MB using 
RLL coding. 

Electrifying everything is a 200-watt 
power supply that operates from either 110 
or 220 volts, selectable by a rear-panel 
slide switch. The power supply has an out- 
let for a display and four drive power con- 
nectors (two used in the evaluation sys- 
tem). The 2100/20 came equipped with an 
alkaline battery to power its CMOS mem- 
ory, but a system board jumper also per- 
mits lithium cells to be used for this pur- 
pose. 

Construction and styling of the 2100/20 
closely conform to standard AT practice; 
you won't find any fancy tricks lurking un- 
derneath this PC’s cover. While the sheet 
metal is reasonably sturdy and the work- 
manship about average for the PC indus- 
try, the 2100/20 earns only an FCC Class 
Arating. 


OTHER FEATURES 
The keyboard that came with the 2100/20 
was a Maxi-Switch Model 218603XC, 
which conformed to the 101-key En- 
hanced design. The evaluation system also 
had a Relisys RE9513 VGA display. 
Technical documentation of the system 
board is extensive in the manual, which 
also has introductory text for new users (on 
the level of ‘‘This is a keyboard. . . **). 

















The Persistence Of Time. 


Your computer doesn't have to become 
obsolete. You can protect yesterday’s investment, Work y 
with-today's more powerful programs. Be ready for the ; 
future. Now there is the Mitsubishi” MP386s with a RS 
16 MHz, 386SX™ processor and 2 MB RAM standard, . 

The MP38és works with existing PC programs and 
expansion cards, new multi-tasking and multi-user environments 
and EEN 386 software. 

_ You can receive a free poster of “The Persistence Of — 

S. Merang by Salvador Dali by seeing the MP386s demonstrated 

—_ at your nearest Mitsubishi deafer. Call 1-800-556-1234, ext. 25° 
== inthe US+and Canada (in California 1-800-441-2345, ext. 25). 
= 7 ~The Mitsubishi agen past presermand 
J ‘the future is easier to define. 
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Complete 12MHz ’286 every '386 in production was 
with 32MB Hard Drive! tee The asters were groped 


into 

25MHz. In two of the three Categories 

only one coi was selected for 

bee an ZEOS 
company is 

International, 


Only $139500 


Ut the fastest 296.12 ‘you can buy Workhorse 
of the industry. Rugged from the ground up. 


This true Zero-Wait state system features a We appreciate the recognition. 

fast Seagate auto-park hard drive. Nothing It speaks directly to the goals and 

can touch it! objectives of our company, Simply, to 

* 80286-12 CPU, 6/12MHz Dual Speed deliver to you the very best value 
heyboard/handware selectable. Reset and in Computing today. To further 
Tirbo buttons right up front. quote PC Magazine: 

© Zeto-Wait State DRAM, 512K “Price ts always a considera 
to 4MB on the motherboard (16MB System tion. So are benchmark results. 

otal). EMS capability! But both factors can be deceiving, which 

* Fast 32MB Seagate 138R Hard Drive with ts why we consider other aspects that will make the 
auto-park, L2MB Floppy Drive. difference months and dears down the road. Things like quality 

* Ultra high speed Hand/Floppy controller of construction, lity and ease of service” 
1] interleave, 800 KB/sec transfer rate, We couldn't have said it better. These are the qualities we build into 

« High-Res Amber Display, Tilt/Swivel Base. every ZEOS system. That's our commitment. To quality. To performance, 

* ZEOS Enhanced 101 Key Keyboard. with ‘To reliability and support. To Vaive. When compared to virtually every 
Pleasant Tactile/Click Feel other manufacturer in the world PC Magazine called it “overal/ excellence.” 

* Serial and Parallel Printer Ports, In all areas ZEOS systems are top performers. Take our tee 

* Clock/Calendar with Battery Backup. for instance. We offer every customer a 30 day Full Refund isfaction 

* 6:16 and 2.8 bit expansion slots. Guarantee. And that’s backed up by our Full One Year Limited Warranty 

* 80287 support, up to 2MHe, and our Express Parts Replacement ae 

* Heavy Didy Case complete with Security And there's Technical Support. At Z , Technical Support is not only 
Lock and LED indicators. free, it’s Tall Free. Seven days a week, 365 days a year. 


ty, i , 
20MHz ‘286 HARD DRIVE SYSTEM qualities make ZEOS systems your best choice. So pick out your dream 
Ce aareh ee fee a bas machine today and order it now with confidence. Your choice of ZEOS 
and iMB RAM. This is whel Docc eo excellence is, ina word, Guaranteed. Order now by calling 800-423-5891. 


AN) peices and specificatuins are Subyect to change without notice Please call for current pricing and ‘warranty details 
ZEUS ma publecty traded company. MPT S/St. Paul Local OTC. C189 ZEUS international U8. 530 Sth Avenue, NWS Haul MN 55112. 





The New ZEOS 386SX Hard 
Drive System. Below ’286 Prices! 


Only $189500 


The future is now! 


PC Magazine says “386SX- based machines are 

the right choice...” the new ZEOS 386SX is why. 

The future ts yours now with the new ZEOS 

386SX. It’s even priced below comparable 

236 systems! 

® 80386SX-16 CPU, 8/I6MHz Dual Speed 
Keyboard Selectable. Reset/ Turbo buttons. 

= 512K DRAM, expandable to 8MB on board 
(16 MB System Total). 

® Shadow RAM and EMS capability. 

8 Fast 32MB Seagate 138R Hard Drive, 
1L2MB FDD 

® Ultra high speed Hard/Floppy controller, 1:1 
interleave, 800 K B/second transfer rate. 

® High-Res Amber Display, Tilt/Swivel Base, 
compatible graphics controller. 

8 ZEOS Enhanced Tactile/Click keyboard. 

® High Speed Serial and Parallel ports. 

® 6-16, 2-8 bit expansion slots. 80387SX Math 
coprocessor support. 


ime Including Security Lock 
and LED indicators. 


‘S86DT 


Complete ZEOS 20MHz 
°386 System. 80MB SCSI Drive! 


Only $299500 


16 MHz systems from $2295! 


The new ‘386 desktop 

standard. Featuring our 

64K CACHE (twice that 
of most competitors) providing Zero-Wait State 


performance vastly superior to page/interleave 
memory schemes, Incredible value. 


® High speed Zero-Wait 64K SRAM CACHE. 

® Genuine 32-bit Intel 80386-20MHz CPU. 

® IMB of Zero-Wait DRAM Expandable to 
IGMB System Total. 


8 Fast 8OMB, 28ms SCSI Seagate Hard Drive, 
L2MB Floppy Drive. 


® High speed HDD/FDD SCSI Host Adapter 
with Software, 

= Genuine Hercules’ brand graphics controller 
High-Res Amber Display with Tilt/Swivel. 

® 101 Key ZEOS Tactile/Click keyboard. 

® High speed Serial and Parallel Ports. 

® 1-32, 6-16 and 1-8 bit slots. 

® 80387 math coprocessor support. 


8 ZEOS 5.bay case. Including Security Lock and 
LED indicators. 


Options Galore: As PC Magazine said, “more options than even the most a 
configuration hungry hound could possibly need.” Including 14" VGA, add |  _——a 
only $595, Aniincredible selection of hard drives: SCSI, RLL, ESD | >. ™ 
and MFM! Virtually any other add-on you could want. Corporate leasing } 


plans are available, too. Call Toll Free for details 800-423-5891. 
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336/V 


Complete 25MHz ’386 
ae System. 80MBSCSI Drive! 


Only $3995.00 


Complete 33MHz systems only $4995! 


ZEOS 25MHz and 33MHz 80386 systems are 
the fastest, most advanced available anywhere. 
Review after review, these ZEOS systems are 
selected as the best price/performance buys. A 
boweruser's dream. 

® High Speed Zero-Wait 64K CACHE. 

® Gentine 32-bit Intel 386-25 or 33MHz CPU. 


® IMB Zero-Wait 32-bit DRAM expandable to 
8MB on board plus IGMB 32-bit expansion 
(24MB total). 


8 Fast 8OMB, 28 ms SCSI Seagate Hard Drive, 
12MB Floppy Drive. 


® High speed HDD/FDD SCSI Host Adapter 
with software. 

® Genuine Hercules’ brand graphics controller, 
High-Res Amber Display with Tilt/ Swivel. 

= 101 Key ZEOS Tactile/Click keyboard. 

® High Speed Serial and Parallel Ports. 

® 1.32, 6-16 and 1-8 bit slots. 

® 80387 and Weitek 3167 support. 

® Heavy Duty 6-bay Vertical Case. 

Desktop configurations deduct $150.00! 


Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-2310 
In Minnesota Call: 612-633-4591 
MasterCard, VISA and COD 
Open days, evenings and weekends 
Se habla Espafiol. 


An EMS driver, DOS 3.3, and BASIC are 
all included in the price of the base system, 
as is a 1-year warranty with 4 months of 
on-site service followed by carry-in main- 
tenance. 

Little distinguishes the PC Craft 
2100/20. It’s just as good—and bad—as 
other systems using the Informtech system 
board. Until the speed rating of its compo- 
nents matches its operating speed, it’s a 
chancy machine to buy. 


STAR INDUSTRIES 


Star AM 286-2240 


The Star AM 286-2240 proudly wears its 
made-in-the-USA label and boasts its own 
custom-tooled case—constructed and 
painted in Arizona. In fact, the American- 
made aspects of the AM 286-2240 are its 
best and most innovative features. But the 
$1,814 machine (without hard disk or dis- 
play) also points out how impossible it is to 
make a truly all-American computer. The 
AM 286-2240 is more like an effort of the 
United Nations than the United States. 

The 200-watt Astec power supply orig- 
inated in Malaysia, bringing from that pen- 
insular nation five drive power connectors 
(thanks to a couple of extras spliced in 
midwire) and 115- or 230-volt, 50- or 60- 
Hz operation, selectable by a rear-panel 
slide switch. CMOS and clock power 
come from a rechargeable nickel-cadmi- 
um battery soldered to the system board. 

From Japan came the standard-equip- 
ment TEAC FD-55GFR 1.2MB 5%-inch 
floppy disk drive and the optional 1.44MB 
32-inch drive that was tucked into the 
evaluation unit. 

The Honeywell keyboard, which fol- 


(a 


Star AM 286-2240 

Star Industries, 7655 E. Redfield, #10, 
Scottsdale, AZ 85260; (602) 483-2854 
List Price: With 1MB RAM, 1.2MB 5%-inch 


$2,499; with VGA monitor, $3,044. 

in Short: You can paint this baby any way you 
please if you buy it in quantity, and with its well- 
made case and respectable performance, you 
just might want to. Right now it lacks an FCC 

Class B rating, but that drawback may be only 
ternporary. 
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lows the 101-key Advanced layout, was 
assembled in Mexico. It’s notable for its 
light touch, short travel, quiet tactile feed- 
back, and 3-year warranty. 

The TMC Research system board bears 
a Taiwan imprimatur, although it’s pri- 
marily based on a Chips and Technologies 
chip set (made in Japan) with components 
stuffed into the board in Arizona. The 
semiconductors used are an all-nations fes- 
tival of their own: Portugal, West Germa- 
ny, Singapore, Korea, Japan, and even the 
U.S. are represented. 


ALL-AMERICAN ELEMENTS 

The real all-American elements of the AM 
286-2240 are its case, its unique front con- 
trol panel, and its.final assembly. 

The case, although custom designed 
and made, is nothing remarkable. It rough- 
ly follows the mini-AT format: AT height 
but reduced footprin-—6'2 by 17 by 16 
inches (HWD)—with a single stack for 
three half-height 51-inch disk drives, all 
with front-panel access. Extending from 
the left side of this bay is an internal bay 
that (physically) supports a vertically ori- 
ented 32-inch drive. A removable panel 
gives the option of front-panel access to 
this drive. Top choice for filling this space 
is the $549 Core 40MB hard disk. In the 
evaluation system, hard disk capacity was 
boosted to 60MB through the use of a DTC 
7287 RLL controller. The standard-equip- 
ment floppy/hard disk controller, a Data 
Technology Corp. model 7280, gets only 
40MB from this disk using MFM coding. 

Drives are mounted by being screwed 
directly into the bay. Unfortunately, re- 


The novel, American-made 
case of the Star AM 286- 
2240 ($3,044 with 1MB 
RAM, 60MB hard disk, and 





moving the screws on the left side of the 
drives first requires removal of the 3%- 
inch hard disk in units so equipped. 

Another Star packaging innovation will 
warm the hearts of interior decorators the 
world around: *‘decorator’’ colors can be 
substituted for the standard muted gray of 
the case if your order is large (don’t get 
your hopes up if you're buying solo, orders 
of one off-custom color machine will not 
be honored). 


CONTROL PANEL 

Unique to the AM 286-2240 is the Star 
version of the AT control panel. As with 
many machines, it includes a digital LED 
display that normally beams the system 
clock speed. However, on the AM 286- 
2240 it also serves to indicate the day, op- 
erating speed, and drive being accessed. 
Instead of a key lock, the AM 286-2240 
uses a small membrane-switch keypad 
with six switches serving double duty for 
either dedicated functions (reset, turbo, 
data) or the numeric entry of a combination 
to lock the system, eliminating the need for 
a physical key. Of course, the electronics 
lock only the keyboard and cannot limit re- 
moval of the system cover. 

Most of the electronics of the control 
panel are integrated on the system’s VO 
card, which takes up one 8-bit expansion 
slot to also provide a serial port (with a 
male 9-pin D-shell connector) and a paral- 
lel port (female 25-pin D-shell) in the eval- 
uation system. According to Star, normal 





BIGGER. 
WANS) 


BoRrtanD - 


Have you seen the latest versions of these PC data- 
bases yet? 

Open them up and you may wonder if they weren't 
put together on the principle of “no pain, no gain.” 

Not to mention what it's going to cost in time and 
money for learning, conversion, training and support. 





BETTER. 








Open R:BASE® and you get the business database 
management system that swept the top spot in all 
the major industry ratings in 1988 (even beating 
dBASE IV). 

Because with R:BASE you start taking care of busi- 
ness immediately, without leaming a single command. 

You can do it yourself with menus, or have R:BASE 
write complete programs for you. Then customize 
your applications with an English-based language 
made for managing data, not for twiddling bits. And 
use our true compiler to create even faster solutions. 

NOTE TO SPEED DEMONS AND VARS: 

The R:BASE Compiler” is shipping now. 

You can share data with software like dBASE, Lotus 
and Excel. And just “plug-and-play” on any of the 
popular networks (3 users free, 6-Pack and Unlimited 
add-ons available). 

R:BASE is providing over 600,000 end-users world- 
wide with the information they need in large businesses 
and small. On stand-alone PCs and $19.95 
in networks sharing data with minis Trial Pack 
and mainframes. In insurance and 8 
real estate companies, factories and = 
universities, government offices ‘RACE 
and the storefront down the street. Ut BASE 

It’s better. TRIAL PATH t 


MICRORIM® ecco 


CALL 1-800-624-0810 TODAY. DEPT. PM0627 


and 


Please send me the fullyfunctional” R:BASE Trial Pack on 5'4” floppy disks for | 

| just $19.95 plus $3.50 shipping. C) Check Enclosed LC] Visa [J Mastercard 

| Card Number ' Expres_.._____ | 
Name Phone) | 
Gompanyj——— Re 

| Shipping Address | 
CityStateiip ss —“(‘CSCS;C*;*;*‘*dC 

| Mail to: Microrim, inc., ATTN: NMC, P.. Box 97022, Redmond, WA 98073-9722. | 

ae a ea ioe 


Mictorim, R:BASE and R:BASE Compiler are trademarks ol 


are Ff Microrim, Inc. 
Other products and services mentioned are not. © Micronm, Inc. 1989 
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standard equipment includes two of each 
port type. 

The other modest innovation of the AM 
286-2240 chassis is convenient relocating 
of the power switch to the right edge of the 
front-panel bezel. The loudspeaker used 
by the AM 286-2240 appears to be an odd 
afterthought, hidden between the power 
supply and drive bays, although it is still 
eminently audible. As tested, the Star bore 
an FCC Class A certification, although the 
manufacturer expects to eam Class B. 

Performance is delivered by a 20-MHz 
Harris 80C286 operating at either its full 
rated speed or half speed. Although Star 
claims interleaved memory, in PC Labs 
tests it tured in results consistent with 
one-wait-state operation, placing it among 
the slower machines in this review. 


CHIPS 

A total of 36 staggered sockets accommo- 
dates either 256-kilobit or 1-megabit chips 
in banks of 18. Possible memory configu- 
rations include 1MB (the standard system, 
all sockets filled with 256-kilobit chips), 
2-, and 4MB. Beyond that, normal expan- 
sion slots are needed to extend memory 
since there are no further provisions for 





20-MHz 286 PCs 


high-speed memory. In the evaluation sys- 
tem, all chips were rated at 70 nanosec- 
onds even though the system was not set 
up for zero-wait-state operation. 

The socket for the optional 80287 nu- 
meric coprocessor is buried underneath the 
drive bays and requires removal of the sys- 
tem board should you want to plug in a 
chip yourself. The Phoenix BIOS of the 
evaluation machine includes a system set- 
up program in its code. 

The AM 286-2240 has the standard 
quota of expansion slots: six 16-bit and 
two 8-bit, all AT full-length and -height. 
Bus operating speed was measured at 10 
MHz. Standard equipment fills three slots 
(8-bit /O, 16-bit drive controller, and 8-bit 
monochrome graphics adapter). The 
standard video system in the evaluation 
system was upgraded by a $150 Tecmar 8- 
bit OEM VGA adapter and a Colorado 
Memory Systems tape backup adapter that 
complemented the CMS DC2000 car- 
tridge tape drive in the bottom floppy disk 
bay, a $269 option. 

Construction quality of the overall sys- 
tem is very good. The case is well made 





DATA 


DATASTORM TECHNOLOGIES. INC 


PO. Box #471 © Columbia, MO 65205 
314.474.8461 
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and extremely rigid, among the sturdiest in 
the industry. (The same electronics are 
available in a full-size AT chassis). The 
system is covered by a 1-year parts and la- 
bor warranty. 

The AM 286-2240’s made-in-the-USA 
label may be slightly misleading, but that’s 
no reason to be put off. The AM 286-2240 
is a solidly constructed, competitive con- 
tender in its class. 


VECTOR COMPUTER CORP. 


Vector Excalibur 286 


If looks were everything, the Vector Ex- 
calibur 286 would be a sure winner in the 
mini-AT class. Although squat by neces- 
sity—7 by 15 by 17 inches (HWD)—it’s 
elegant by design. Performance, too, is 
near the top of the class. At $2,095 without 
monitor or hard disk, it may seem that 
good looks cost a lot more than you ex- 
pected. But as you admire the chassis, 
keep in mind that because the Excalibur 
286 is sold through dealers rather than di- 
rect, you can expect to negotiate a better 


It fakes a great performance for a disk fo become 
a legend. Chuck Berry has what it takes. And so 
does PROCOMM PLUS. It gives you power and 
ease of use that surpasses communications soft- 
ware costing $250 or more. Yet PROCOMM PILLS 
costs just $89.00. Which simply means when 
you want communications software that gives you 
a great performance, you can still be good to 
your wallet. 


LEGENDARY 
DISKS 


Ask your software dealer today about PROCOMM 
PLUS, now available in stand-alone and local 
area network versions. 
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We ‘Took The #1 Editor’s Choice In 
Remote Computing And Kept Going. 


ANNOUNCING pcANY WHERE III 


fay = Where do you go when you're already at the top? 
fea) Up! And up! And up! 
4 = The PC Magazine #1 Editor's Choice in Remote 
¥ Computing is now even faster. Even easier to use. 
And even more clearly the leader, with new, unbeat- 
able features that can’t be found anywhere else. 

Plus, now you can use pecANYWHERE IP with 
PC MacTerm™ to run a PC from your Macintosh. 

PC Magazine wrote: “pcANYWHERE is one of those 
rare programs that costs less than the competition yet offers 
better performance.” 


THE BEST IN THE BUSINESS 
JUST GOT BETTER 


pcANY WHERE [I] Iets you run any PC remotely from 
any other PC, terminal, or Macintosh. Completely control all 
programs, data, attached peripherals, and internal cards, such 
as network adapter cards, on the distant computer. Transfer 
files. Print on either end. All with complete security. 

pcANY WHERE II] is also the best solution for remote 
access to a Local Area Network. In fact, Novell chose 
pcANY WHERE III for remote computing with its new 
NetWare Asynchronous Communications Server (NACS)™ 

These are only some of the great, new features: 

AUTOMATIC CALL BACK prevents unauthorized access, 
and lets you control which side of the communication absorbs 
phone charges. DIAL DIRECTORY Icts you store a list of 
phone numbers and make calls with a single keystroke. 
CALL LOGGING records call time and duration—great for 
client billing and customer support. 

VOICE/DATA SWITCHING lets users talk into the same 
phone line being used for data transmission. RECORD AND 





PLAYBACK is excellent for remote diagnostics and training: 
entire remote sessions can be captured and played back later. 


BETTER THAN A CARBON COPY 


PC Tech Journal: “What is the final verdict on Carbon 
Copy PLUS... .its features are surpassed by those of a 
package recently reviewed—pcANY WHERE. ..case of use, 
dependability, flexibility of operation, cost effectiveness. 
On these scores, pcAN YWHERE is the better alternative.” 

PC Magazine: “If there’s one program that can handle it 
all, it's pecANYWHERE. .. As the least expensive package, 
it’s also the clear front-runner in giving the most bang 
per buck.” 

Data-Based Advisor: “My preference, peAN Y WHERE 
performed flawlessly. ..inexpensive enough to be installed 
wherever there's a modem.” 

Family and Home-Office Computitig: “A “best buy’ in 
my book? 

And they didn’t even see ppANYWHERE III! 


LOW PRICE INCLUDES BOTH 
HOST AND REMOTE SIDES 


Best of all, ppPANY WHERE Iii retails for only $145. 
And unlike other remote computing packages, one purchase 
of peANY WHERE III provides the software necessary 
for both sides—host and remote—of a PC-to-PC connection. 
For more information, or to place your order, call your 
local dealer or distributor. Or contact DMA at 212-687-7115, 
or write to: Dynamic Microprocessor Associates, Inc., 
60 East 42nd Street, Suite 1100, uae WS 
New York, NY 10165. 


LENG 





POANYWHERE MH, poANYWUERE, aud PC Mactorn 
are trademarks of Denamic Microprocessor Associates, 
Other products are trademarks of their nuuuifacturers, 


pcANYWHERE III. THE INDUSTRY CHOICE FOR REMOTE COMPUTING. 
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ACHIEVE PERSONAL EXCELLENCE WITH OUR 
SELECTION OF HIGH PERFORMANCE 386’S 














Prices are based on cash 

Add 4% for VISA/MC orders 

Prices are subject to change without notice 
Prices do not include shipping 

IBM PC XT/AT are registered trademarks 

of International Business Machines 


Achieve Microsystems is a registered trademark of Achieve Microsystems, Inc. 
Simulated piceurea 


System 24 Mono 
® Intel 80386 Double Sigma 


® Intel 80386 Double Sigma 

© 4 Megabytes of high speed RAM 

© High Performance 80 MB Hard Drive 
© 14” Samsung Multisyne Monitor 


., © 16 Bit VGA Card (Orchid or Paradise) 


© Tactile Feel 101 Key Keyboard 

® Teac 1.2 MB Floppy Disk Drive 

® Teac 1.44 MB (3.5”) Floppy Disk Drive 

© High Performance Dual Hard & Floppy controller 
© 2 Serial Ports, 1 Parallel Port, 1 Game Port . 
© 24 MHz Clock Speed 






© 2 Megabytes of high speed RAM 

© Seagate ST 251-1 40 MB 28 MS Hard Drive 
© 14” Paper White Monitor 

® MGP Video Adapter 

® Tactile Feel 101 Key Keyboard 

® Teac 1.2 Floppy Disk Drive 

© 1:1 Interleave Hard & Floppy Controller 
© 2 Serial Ports, 1 Parallel Port, 1 Game Port 
e24 MHz Clock Speed 





System 20 VGA 


® Intel 80386 Double Sigma 

© 1 Megabyte of high speed RAM 

© Seagate ST 251-1 40 MB 28 MS Hard Drive 
© 14” Samsung VGA Monitor 

© 16 Bit VGA Card 

© Tactile Feel 101 Key Keyboard 

© Teac 1.2 Floppy Disk Drive 

© 1:1 Interleave Hard & Floppy Controller 
© 2 Serial Ports, 1 Parallel Port, 1 Game Port 
® 20 MHz Clock Speed 





System 20 Mono 


® Intel 80386 Double Sigma 
© 1 Megabyte of high speed RAM 

© 14” Paper White Monitor 

© MGP Video Card 

© Tactile Feel 101 Key Keyboard 

® Teac 1.2 Floppy Disk Drive 

© 1:1 Interleave Hard & Floppy Controller 
® 2 Serial Ports, 1 Parallel Port, 1 Game Port 
e 20 MHz Clock Speed 





460° 


) 





Achieve Microsystems, Inc. 


1633 W. Washington Bivd., Montebello, Ca. 90640 


yy 1-800-272-4968 


Tel: (213) 722-7362 - Fax: (213) 724-9910 
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deal than the list price. 

First the good news. The Excalibur 286 
looks like a class act. Its shining armor is a 
white-beige accented by a horizontal band 
control panel bearing the expected em- 
blems: rather ordinary round LED indica- 
tors for hard disk activity, turbo function, 
and power-on complemented by a cylin- 
drically keyed keyboard lock and neat, 
round push buttons for its turbo and reset 
functions. y 

Now for the bad news. Although made 
of moderately heavyweight steel, the stur- 
dy armor of the case leaks energy and has 
earned only an FCC Class A rating. Re- 
move the lid, attached by four screws on 
the side of the case, and you'll see that the 
glitzy Excalibur 286 has mundane, if not 
worrisome, guts. 


PERFORMANCE 

While the Informtech 286/Supra system 
board delivers nearly zero-wait-state per- 
formance thanks to its interleaved memo- 
ry, the principal parts that bring the system 
to life—the Chips and Technologies 
NEAT chip set—are unfortunately not rat- 
ed for the job. Those in the evaluation sys- 
tem bore only 16-MHz markings. The 
Harris 80C286 microprocessor, on the 
other hand, was rated at the full system 
speed, 20 MHz. 

System board jumpers reduce the top 
speed of the machine to either 12 or 16 
MHz. Adjusting these, as well as several 
other jumpers, requires removing the sys- 
tem board because access is obscured by 
the drive bays. 

The system can be slowed to half speed 
by pressing the front-panel turbo push but- 
ton (which was not functional in the evalu- 
ation machine) or by pressing a combina- 
tion of keys at the keyboard (which was 
functional). Dead turbo buttons are not un- 
common on recent ATs. 


PE FACT FILE 


MAGAZINE 


Vector Excalibur 286 

Vector Computer Corp . 7 Vernon St.. Norwood, 
MA 02062; (617) 769-5318 

List Price: With TMB RAM, 1.2MB 5%-inch 
floppy disk dnve, DOS 3 3, $2.095; with 
monochrome monitor and 65MB hard disk, 
$2,995; with VGA monitor, $3,495 

In Short: It's attractive, compact, and powerful, 
but watch out—the Vector Excalibur 286 ts built 
with 16-MHz parts and eams only a Class A FCC 
Tating. 
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If you want to add a numeric coproces- 
sor, you can drop virtually any 80287 into 
the waiting socket: DIP switches allow the 
selection of its operating speed at 6, 8, 10, 
or 12 MHz. 


CHIPS 

Twenty-four sockets on the system board 
accommodate up to 2MB in 512K banks. 
Each bank comprises four 4 by 256-kilobit 
chips and two | by 256-kilobit parity 
chips, all rated at 100 nanoseconds in the 
evaluation system. 

Hardware support for EMS 4.0 and 
shadow RAM are built into these circuits, 
both of which can be enabled or disabled 
through system setup. Part of the setup 
procedure is built into the Award BIOS. 
Memory interleave can be defeated and 
wait states added by jumper selection or 
through use of a setup program. 

The eight expansion slots—two 8-bit, 
six 16-bit—operate at a measured 10 
MHz. One 8-bit connector shares its slot 
with a proprietary high-speed 16-bit mem- 
ory extension connector. All slots are full 
AT length and height. 

In the evaluation machine, three slots 
were filled with a standard-equipment 8- 
bit VO adapter, a 16-bit Expert EVGA 
Plus video adapter, and a 16-bit Adaptec 
ACB-2372 floppy/hard disk controller. 
Mass storage included a standard-equip- 
ment TEAC FD-55GFR high-density 54- 
inch floppy disk drive and an optional Mi- 
croscience HH-1060 disk (throw in the 
disk and the system price rises to $3,495). 
Thanks to the RLL controller, this drive 
yields 65MB of space. 


The small-footprint Vector 
Excalibur 286 has a chassis 
that was trimmed partially 
through use of a diminutive 
power supply. Despite its 
small size, however, the 
chrome box delivers a full 
200 watts—more than 
enough for any expansion 
options you may have in 
mind. The Excalibur offers 
1MB RAM, 65MB hard disk, 
and VGA monitor for $3,495. 





OTHER FEATURES 

The power supply appears tiny but bears a 
200-watt rating. It operates solely from 
110-volt line current and contains an outlet 
for a display, as well as four drive power 
connectors (two of which were used in the 
evaluation system). Continuous power for 
the system’s CMOS memory and clock 
comes from a replaceable Rayovac 844 
alkaline battery tucked under the power 
supply. 

Vector included a Taiwan-made Chi- 
cony Electronics keyboard with the Ex- 
calibur 286 that conformed to the 101-key 
Enhanced design. It produced a clicky, 
tactile feel much like the IBM original, al- 
though the action has a subjectively sharp- 
er feel—different, not necessarily better or 
worse. The evaluation system also includ- 
ed a CTX 14-inch 2431P color VGA dis- 
play as part of the $500 VGA upgrade over 
the monochrome price. 

DOS 3.3 and an EMS 4.0 driver are 
supplied with the system, as is a 1-year 
parts and labor warranty with 3 months of 
on-site service. Vector does not supply 
Os/2, 

If you're not put off by parts operated 
beyond their ratings, the Vector Excalibur 
286 will deliver quick performance in a 
neat package. Browbeat your local com- 
puter dealer sufficiently and it might be a 
good buy. 
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Need help with merges? 


0 31/2” format avalleble from ue. Specify 
when ordering. 

© package includes both 51/4” and 31/2” 
dieks. 

B 31/2” format avalleble from manufacturer 
by request. Call ua for detalla. 
CP—copy-protecied: NCP—not copy-protected 


SOFTWARE 


We only carry the latest versions of products. 
Version numbers in our eds are current at press 
time. 


Aldue ... NCP 
OPegeMeker3.0..................06. call 
Alphe Software ... NCP 
@AlpheWorks 1.0 (integrated package) .. . 
DALPHAsfour 1.0 (GBF file compatible). .. . 
American Smail Business Computere 
OOesign CAD 3.1 (NCP). .............. 
ODesign CAD 3D 1.1 (NCP) 


.. Lyear 


Epson . 
£Q.500 Primter—An inexpensive 24 pin, 80 


column printer with print speeds 
draft, and 60 cps LQ (12 cpi mode) . . 


of 180 cps 
$295. 





Application Techniques ... NCP 


Pizazz Plus 1.2 ....--....... 6... eee 75 
Ashton-Tate ... NCP 

DIGBASE IV 1.08 on. uiciid niece ose cele call 

fMuttiMate Advantage I11.0........... 299. 
Autodesk ... NCP 

DAutosketch Standard 1.04............. §5. 


Best Progreme ... NCP 
DLabe! Master 3.1 (mailing label program). . 29. 





Bible Research ... NCP 
OThe Word 4.2 (KJVorNIV). 6.060.666 0. 159, 
Bloc Publiehing ... NCP 
OPersonal Lawyer 2.0 ...............6. 39 
DPOPDIED Se ase see cet geassies os 32. 
EIROMNIGO 201 ecco dpssrae seme oes 3 SS5. 
OForm Filler2.0............0....00005 89. 
Borlend Internationel . 
BSuperkey 1.16... .. 
BTurboC 2.0............ .06.. 
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Great American Software ... NCP 





CThe Accounting System 2.0-NEW! One-Write 
Plus Accounting System aie three of our 
Accounts Receivable, and Accounts eye) 
i $179. 
Blurbo Assembler & Debugger 1.0....... 99. 
BSidekick Plus1.0...............0005 135. 
ASPHIMUO! so epocce esi se cee eg 135. 
Quattro 1.01 wSQZ!Plus1.0.......... 165. 
WIPAradOX 3.0 whi gic ess ss aaiensin secre’ call 
Bourbaki ... NCP 
CADIR+ 3.01............ 2 Benen 49 
Bridgeway Publishing ... NCP 
OFastTrax3.9........... 0. eee eee eee 35. 
Broderbund ... CP 
OPrint Shop 2.41.0... eee eee 39. 
Memory Mete3.01R (NCP)............ 45 


Chronos Software ... NCP 
BWhoeWhet* When 1.08 








Computer Associates 
SuperCalc § 1.0. . 
Core International ... 
OCorefast 2.0..............205.- ... 95. 
Crosstalk Communicationa ... NCP 
ORemote? 1.1 ....... 65000. e eee . 98. 
OCrosstalk XVI3.7...... 00... .. eee 95. 
OCrosstalkMK.4 1.1.0.0... 0.0. e eee 124. 
Dac Software ... NCP 
. ODac Easy light 1.0................ . 46. 
ODac Easy Payroll3.0....... 0.0.20... 59. 
ODac Easy Accounting3.0 ............. 59. 
Data Storm ... NCP 
OPROCOMM PLUS 1.1B.............-. 49. 
Delrina Technology ... NCP 
Per:FORM 2.0 (new version) .......... 179. 
Sth Generation ... NCP 
Festback Plus2.01.................. 109. 
Fox Software ... NCP 
GiFoxbase Plus 2.1 (single user). ........ 209. 
. @Foxbase Plus 2.1 (Network version) ..... 319. 
Funk Software ... NCP 
OSideways 3.21 (creates wide printouts). ... 42. 
jWorksheet Utlities 1.0 (7-2-3 utiities) ..... 59. 
GANwayS 1.060 0 ces os gen see nse 85. 
Generel Information ... NCP 
. BHotlineTwo2.1.........0 6... eee eee 49. 
Generic Software ... NCP 
. EiBasic Home Design 3.0.............-. 35. 
. MGeneric CADD Level 21.1,............ 89. 


EICADD Starter Kit 1.0 (includes Level 2) . $109. 
BRE stimatongyiO' We. iieie sas «eid 5 sod 159. 
BGeneric CADD Level3 1.1... . .... 179. 
Greet American Software ... 
OThe Accounting System 2.0 (includes Master, 
Accounts Receivable, Accounts Payable) . .179. 





RRO 2 O22 eee. od eee 119. 
Hervard Associates ... NCP 
MPCI596 30 go... league actesa nae §9. 
Hayes ... NCP 
WSmertcoMil3.0.............. 6c eee 89. 
@Smartcom ill1.0 ......0 20.2... 149. 
Hilgreeve Software ... NCP 
OHyperACCESS 3.31 ............000 0 89. 
Individuel Software ... NCP 
Typing Instructor Encore 2.13........... 19. 
OProfessor DOS 2.51 (with Smartquide).... 27. 
Intult ... NCP 
MOMCNID. 6g... is keer eiias 35. 
Javelin... NCP 
BlJavelin Plus2.03...............000. 249, 
Lotue ... NCP 
1-2-3 2.01 (upgrade free to version 3.0)... call 
OMegellen 1.0 (introductory offer) ........ 99. 
EAL AO: cig osc = wore ars orci cre ere tere on0) ng 109. 
APA Og cree casduwensceream 275 
OF reelance Plus 3.0. . 
IISYMPRONY2O ess 5s esse sues 5 sis an ete | 459. 
MECA ... NCP 
. |Checkwrite Plus 1.0...............0., 29, 
OManaging Your Money 5. Pa SORE snsrerancioes 119. 
Meridien Technology .. 
OCarbonCopy bese recaden panties 115. 
Micro Logic ... NCP 
S ChTOmade, 1.8. cee ec sese cece wes 55. 
Microlytics ... NCP 
IEIWOFGFINGGRA.O. 5 o2.6 oss «sins deiscercvoe 39. 
OGOfer 1.0 (text retrieval system). ........ 49. 
MicroPro ... NCP 
OWordStar Prolessional Release 5.5 ..... 209. 
OUpgrade to Release § from any version... 89. 
Microrim ... NCP 
GR:BASE for DOS (version 2.1) ......... 489. 
GR:BASE Compiler 1.0 ............... 629. 
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Lotus ... NCP 

Magan 1.0~See what you've been missing 
on your hard drive with Locus’s Magellan. 
Preview, sort, or search for virtually any file 
then launch into the actual program in 
seconds 





For IBM Personal Computers exclusively. 








Or perhaps with purges? 


Microsoft ... NCP 

(81 Ward 5.0 is a powerful word processor which 
allows you to edit a document in graphics 
mode or fast text mode. Features include style 
sheets, macros, automatic indexing, import 
dos from 1 23 or Excel, and more 





DRelay Gold 3.0.......0.. 000. .00e, 149, 

Microsoft ... NCP Revolution Software ... NCP 
OlLearning DOS 2.0 (for any DOS version) . ee (VGA Dimmer 2.01 (screen saver)........ 19. 

OWindows 286 2.1........... 0 cee 9. Cruise Control3.02.............. 00 ee 39. 
MWorks 1.08 00.0.0... cece cece 2 Rightsoft ... NCP 

Windows 386 2.1...............005 129. Po age De cx este ena dacdnetvect 48 54, 
MISS oe pase ace nceeene ce eae! call Samna ... NCP 

Multiplan 4.01.6... eee 1983 GANHELOR hissy. .ccdde Semis ose 129, 
Excel 2.1 (requires 80286/80386 CPU)... 239 Simon & Schuster ... NCP 
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Monogram ... NCP 5 
Dollars andSense3.1............... 105. : 

Multisoft ... NCP i Symantec ... NCP 
OSuper PC-Kwik 3.2 (disk cache utility)... 49 © ME OZIPMS TN ween we ween enveg es eas 65. 
COPC-Kwik Power Pak 1.4........0..0005 79 } Spreadsheet Analyst2.5.............. 99, 

Nantucket Software ... NCP { hin Tank 241... eee 125. 
|@Clipper (Summer ‘87, dB3 Plus compiler) 429. ! MQ&AWrite 1.01.0... ee 129. 

New England Software ... NCP 4 WEGTANKVIEW.1.0.5. 6. nin eene ses 189. 
MGraph-in-the-Box2.2............. eee 75. O10 & A 3.0 (database, word processor) ... 219. 

BGB Sat 10... 2. ccc be es cseeesans 159. * OBreakthrough Timeline 3.0 ........... 369. 
MGB Analytic10............... 0 eee 105. . T/Maker ... NCP 

Nolo Press ... NCP . @ChickArt Business Images ............. 42, 
QWUIMAKENS.O ow ec eee 35. pane fA) Siero. qtr Gc arte ee 79. 

OFor The Record1.0...............005 35. ‘  BEPS (PostScript) illustrations ........... 79. 

North Edga Software ... NCP Multisoft Corporation .. NCP : ‘Tha XTREE Co. ... NCP 
OTimesiips 3.3.0... 00. 115. COPC-Kwik Power Pak 1. {Performance power in MXTREEPOWM es Ai sos ndneraea. 69, 

Norton-Lambert ... NCP a Disk Accelerator, Print Spooler, RAM Disk, TOPS ... NCP 
OClose-Up Customer 3.0.............. 135. Screen Accelerator, and Accelerator BNetPrint 2.0 (shere printers)........... 119. 
OClose-Up Support...............055 165, PC ine’s Editors’ Choice! $79 BIORS 2) link, erie heirs os 419. 

Owl international ... NCP Magazine's Editors’ Choice! . . ... . . TOPS Repeater (extends network)... 129. 
GUISE? OF TB lo Pe as ns odes 143 a 2.1 (Apple Talk network card; 

Paperback Software ... NCP WANTBAIY) ier... Mice as sje ee ss 169. 
OVP-Planner Plus2.0..............00. 145. fx 800 [2 4 ae 80 8 eating Software ... NCP 
EVP-Expent 2:02 «ince tae cnetge in 145. Battery Watch 1.0 Be" ONY) Pee es 27. 

Paui Mace ... NCP fLapLink Mac 2.0 (Mac-PC transfer) ...... 79. 
GNVEODO N02 0. sc heticccrsendinr aves 29. MMG PC Connection MLapLink Plus2.16 .............. 00005 85. 
DHTeste-HFormat Orie cri ea 49,  Segiikewians 6 Mill Street 610M fViewLink 1.0 (frst product to link ell your 
OMace Utilities 5.0 (DOS utilities)......... 5. Marlow, NH 03456 existing software programs and data) .... 95. 
IMBCe'GOMH.O! o.oo cuca ase sas 79. SALES 603/446-7721 FAX 603/446-7791  MDeskLink2.21............. cc cece eee 99. 

For IBM Personal Computers exclusively. 
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PC Support Group ... 
Olightning 4.62.............. . $39. 
PNLUCIdIS-D! 2:0 oi5. 6. «skeen stele eee 75 
Parsonics ... NCP 
OSmartNotes2.0.............. ee 49. 
CIS@eMORE 1.02.........4,06 ome is: 49. 
DLook&Link 1.04...............005. . 59. 
OUultravision 1.1....-0 0.2.2.0... Bet 29, 
Patar Norton ... NCP 
MINOMONEGION TS... sea ee esa van 39. 
flNorton Commander 2.0....... .., 45 
Standard Ublities4.5............. . 55 
Advenced Utilities4.5 ................ 79. 
Dan Bncklin's Demo Program21.0...... 99 
Quarterdeck ... NCP 
OExpanded Memory Manager 3864.2 .... 39. 
CIDESOView 2.24...............0..005 79. 
ODESOView 3861.0.......00 -....... 115. 


Referenca Software ... NCP 
OGrammatk Ill 1.07 (electronic proofreader) 52. 
OReterence File 1.0 (pop-up DB maneger).. 49. 
Raiay Communicationa ... NCP 





Software Pubiiahing .. 
. Professional Plan1.02............... $59, 
. OPFS:First Publisher 2.01 ........ . 79. 
(PFS:First Graphics 1.0................ 89, 
. MPFS:First Choice 3.01................ 99. 
. Professional Write 2.1 ............... 139. 
, Professional File2.0............0...5 189. 
, Office Writer6.1.............. 200 259, 
fHervard Graphics 2.12 .............. 289. 
. Harvard Graphics Accessories Pk 1.0... 289. 
. Harvard Proyect Manager 3.0 ......... 409. 
. Spinnaker ... NCP 
, DResumeKit1.29...0 0.0... eee ee 25. 
a7) (6 ec = ee eee ae 39. 
WSplashid Owe. cae bose circ cence 59. 
Springboard ... NCP 
. Newsroom Pro 1.0..............00005 45. 

















Problems with surges? 






Norton-Lambert ... NCP 
Obs. Uplinks keyboards and screens as one 
unit to provide remote PC support. Also 







automates communications. 
Customerflerminal 3.0.00... 00. 0cc cee $135. 
SuupporAC5 3.0. 00... cece eee ceeutaes 165, 
Trua BASIC, Inc. ... NCP 
@3-D Graphics 1.0.................45- 45. 


OTrue BASIC 2.1 (now includes Runtime)... S7. 
Vericomp ... NCP 







@SoltBytes 2.0... 2.2... ae eee eee ee ee 35. 

WordPerfect Corp. ... NCP 
@WordPertect Library 2 0 Oe cantracaue 69. 
WordPerfect Executive 1.0............ 129. 
OWordPerfect §.0............. 0.05066 239. 
WordPertect Office 2.0... .. .. 269. 
BiWordPerfect Network 5.0... .. . 349, 
84. 


Additonal Network Stations 5.0 
Wordtech ... NCP 


IDB XU 2G eiciee ans, a s.0 beastie ed es, 119. 
Xerox ... NCP 

OVentura Publisher 2.0 ...............- call 
XYQUEST ... NCP 


Oxywhnite II! Plus 3.54 w/A-ta-Carte Menus . 229. 
RECREATIONAL/EDUCATIONAL 


Barron’a ... CP 
SAT (3'2" not evailable)............... 
Broderbund ... CP 
CiWhere in the World is Cermen Sandiego? . 25. 
OWhere in the USA is Cermen Sandiego? .. 25 
OWhere in Europe is Carmen Sandiego?... 29 
BiJetFighter (by Velocity)... 0... ...-. 666. 35. 
Electronic Arts ... CP (reqs. graphics brd.) 
Dinosaur Discovery Kit (from First Byte)... 29 


Puzzle Story Book (from First Byte)....... 32. 
Earl Weaver Baseball................. 32. 
GHillsfar (from SSI)... ee 32. 
@Chuck Yeager's Flight Trainer 2.0........ 35. 


Microprose ... CP 
OF-19 Stealth Fighter (requires CGA or EGA) 39. 
OF-15 Strike Eagle (requires CGA or EGA) . . 22. 





Parlor Softwars ... CP 
OBridge Parlor2.3................... $49. 
Slarra On-Line ... CP 
{All require Hercules, CGA or EGA) 
IGOR RUSH oo, «chet cetiesreustore:coensusies 
Leisure Suit Larry Il 
@King'’s Quest IV (512k version) .......... 
Manhunter . . . 
Police Quest Il. 
WSpace Quest ll... 6.6... ee eee 
Spectrum Holobyte ... 
Tetris (eddicting mind teaser)........... : 
@FalconAt (F-16 simulation, reqs. graph. brd.) 39. 





Stone & Assoc. ... NCP (reqs. graph. ord. e 
Memory Mester feges 206) 3.0. csc 22. 
My Letters,Numbers, Words (2 fo 6)... ... 22, 
O2nd Math (eges 7 to 16)............... 27. 

Sublogic ... NCP 
GUpPenscope ........... ccc cee ien 2s. 
OuJet (requires CGA or EGA)............. 33. 


True BASIC, Inc. ... NCP 
iKemeny/Kurtz Math Saries . each module 32. 


NCP 


Software Publishing ... 
(Harvard Graphs 2.12—The industry's best 
selling presentation graphics package because 
of its smooth integration of text, charts, 
se anes ams 





HARDWARE 


Manufacturer's standard limited warranty 
pertod for items ahown is listed after each 
compeny name. Some products in their 
lina may have differsnt warranty perioda. 


AST Research ... 2 years 
VOMINI2CISIP.. o.oo cece eee 


SixPakPlus 64k C/S/P (upgrades to 576k) 129. 


Advantege Premium 512k S/P 


RAMpage Plus 286 512k (for XT286/AT). . 539. 


Curtla ... lifetime 

Curtis Clip CC-1.... 0... eee ces 
Disk Holder DB-1 (holds 50 51/4” disks). . 
31/2" Disk Holder DB-2 (holds up 40 dks) a 
Smartmodem-to-PC Ceble EC-7 (9 feel). . 


Pnnter-to-IBM cable EC-6 (9 feet)........ ir 
Printer Stend PS-1................04. 18. 
Filtered SafeStrip SPF-3............... 21. 
Unwversal System StandSS-3........... 25. 
Ema@taid SP-2 eee eee 36. 
Ruby SPF-2 

(6 outlets; EMI/RFI filtered; 6 ftcord)...... 55. 
Ruby-Pius SPF-2 Plus 

{w/FAX & modem protection)........... 69. 
DCA ... 1 year 

Ire 2 (3270 emuletion board)......... 729. 
{rma 2 Micro Channel ............... 729. 
Epson ... 1 year 


We ere an authorized Epson Service Center. 


FX-850 (80 col, 264 cps, 9pin)......... call 
FX-1050 (136 col, 264 cps, 9pin)....... call 
LO-500 (80 col, 180 cps, 24 pin)....... 295. 


LQ-850 printer (80 col., 264 cps, 24 pin) .. call 
LQ-950 printer (770 co/., 220 cps, 24 pin) . call 
LQ-1050 printer (136 col., 264 cps, 24 pin) call 
LQ-2550 printer (136 col., 333 cps, 24 pin) call 


LX-800 printer (80 col, 180 cps, 9 pin)... 179. 
Printer-to-IBM cable (6 feet)............ 15. 
RIBBONS 

For FX-850, LX-800, LQ-850, LQ-500 . each 7. 
Forte 980 oc esi e ccc etss + awe 10. 


For FX-1050, LQ- 1050, LQ-2550.... each 12. 
Everex ... 1 year 

1200 Baud Internal Modem 
2400 Beud Internal Modem 
5th Generation ... 1 year 





Logical Connection 512k............. 529. 
Logical Connection 1 Meg............ 749. 
Hayes ... 2years 

Personal Modem 1200 (with Smartcom EZ; 

1 ys. wrty thru PC Connection) ......... 145. 
Smartmodem 1200 ...............005 289. 


Smertmodem 1200B (with Smartcom ii)... 289. 
Smartmodem 1200B (hardware only)... . 259. 


Samna ... NCP 
ee paler frst ee word 





Microsoft ... NCP RAMpage Plus MicroChennel 512k... .. 539. 
LiFlight Simulator 3.0 (regs. graphics bd.) . . Compucable ... 2 years imac 
Mindscape ... CP 2-Position switch box... ...........6- 29. eee 
OGAIntet. Ooi Eee esse 29. 3Positionswitch box................. 39. Lov 
CPRIOY Bae cdeaeae esac ces 29. Cuesta ... 1 year scieag ee eedeet 9, 
Colony (3'2" notevailable) ............ 33.  Detasaver 400 Wett $12! 
®Balence oi Power 1990 ........ ...... 33.  (Slandby power backup) ............. 459. 
For IBM Personal Computers exclusively. 
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No nar for splurges? 


Smartmodem 2400..............4. $429, 
Smertmodem 2400B (with Smartcom ue - 
Smartmodem 2400B (herdware only) . 
Hercules ... 2 years 

Graphics Card Plus................. 189. 
Intel ... 5 years 

2400B Modem (miame/modem)....... 239. 
2400B Modem 2 (internal modem for 

PS/2 Models 50/60/80) ...........4.. 269. 
Inboard 386/PC wil Meg ............ 599. 
Inboard 386/PC Piggyback 4 Meg... .. 1249, 
Inboard 386/AT (req. installation kit)... .. 859. 


Inboard Installation Kit (specify computer) 139. 











PC Power & Coollng Syatems 
REPLACEMENT POWER SUPPLIES 
Turbo Cool 150 (run 25° - 40° cooler). . . 


Turbo Cool 250 (run 25° - 30° cooler) .. . 
Silencer 150 (84% noise reduction) 
Silencer 200 (69% noise reduction) 
Turbo Cool 375 


PC Support Group ... 1 year 
Breakthrough 286-12 (12MHz ecceleretor 


board) 
Practical Peripherals ... 


a 1ye 


ete See 





ar 


$129. 
169. 
. 116. 








Above Board Plus 512k .............. 419, 1200 Baud Internal Modem ‘(u/PROCOMM). . 69. 
Above Board 2 Plus 512k............. 469. 1200 Baud External Modem (mmij..... . . 79, 
Above Board Plus 0 512k ........... 469. P/Link (extands par. print signel)........ 109. 
Above Board Plus Piggyback w/2 Meg Intel ... 5 years Microbutfer Inline (par. print buffer/32k) 135. 
(upgredes to 6 Meg using 1 Meg chips)... cal Inboard 386/PC—Adds a powerful 16MHz 2400 Baud Internal Modem... ....... 139, 
Connection Coprocessor............. 769. 80386 processor and 1 Mb of 32 bit RAM 2400 Baud External Modem.......... 179. 
PC/XT 5 2400 Baud Internal Modem for PS/2 .... 229. 
youeens booth haying $599 Princeton Grephics ... 1 year 
memory options 2 A Max15 Monochrome Monitor ......... 269, 
Ultrasyne (supports CGA, EGA, VGA) ... 549. 
KYE Intarnational ... Ilifetima Quadrsm ... 1 year 
Dyna Mouse GM6 + (w/Dr. Halolii)...... 49. JI-FAX9600 ... car... cewee eee 549, 
GM6000 Mouse (350-1050 dpi resolution). 59. Safe Power Systams ... 2 years 
Logitech ... ilfetime Safe 250W (standby power backup)... .. 249. 
Senies 2 Mouse (for PS/2 50/60/70/80).... 65. Safe 425W (standby power backup)... . . 369, 
ClearCase Mouse (serielonly).......... 69. Safe 500W (standby power backup)... .. 495. 
New HiREZ Mouse (C9 bus or seriel).... . 89. SOTA Technology ... 2 years 
Mouse w/Paint Show (C9 bus or serial).... 99. SOTA 286i-12 (12MHz eccelerator)...... 339. 
ScanMan (hand held scanner). ........ 219. SOTA VGA/16 (with 256k)............. 339, 
Magnavox ... 2 years Targua ... lifetima 
VGA Adepter (9SAV670)..........-.005 259. Nylon Laptop carryingcase............ 49. 
13” CGA Monitor (8CM575)........... 269. LeatherLaptopcarryingcase ......... 129, 
Epson ... 1 year 13” Hi-Res Monitor (9CMO53)......... 369. TheComplete PC ... 2 years 
1Q.2550 Pamer—A full featured 24 pin, 136 13” VGA Monitor (9CMO62)........... 389, TheComplete Hand Scanner 400....... 169. 
column printer. Includes 7 built-i in fonts, , push 13” VGA Monitor (9CMO82) .......... 449, TheCompiete Answering Machine...... 239, 
tractor, and advanced paper Microsoft ... 2 years TheComplete FAX9600 ............. 449. 
ili ps LO(12 aot Mach 20 (7 yr wrty, includes free PCTV TheComplete Pege Scanner.......... 589, 
draft, 111 cps pim installation video). .... 0... . 0s... eee 349. ‘Toshiba ... 1 year 
Mach 20 Disk Plus Option (floppy T1000 Laptop (80C88, 6.4 ibs., 5 hr battery}. . call 
2400 Beud Modem for Connection COMUOUGL) Bo asia acss attese tecgics sii 34-58 69. T3100E Laptop (80286, 72MHz, 20 Meg) 2849. 
ISOPOSASSON, asi cerssecess ssossvasteevalan 229. Mach 20 Memory Plus Option (512k T1600 Laptop (80C286, 12MHz, 20 Meg) 3349. 
Visual Edge (improve the output of your HP upgreceeble to 3.5 Meg)............. 339, 
Laserjet). cccicoc cu cmimem votee ss 449, Mouse with Peintbrush (bus or seriel).... 109. 
MATH COPROCESSORS Mouse with Eesy CAD (bus or senel) .... 125. 
8087 (for IBM-PC&XT)..... ee 5. Mouse with Windows 286 2.1......... 139. 
8087-2 (8 MHz, for PS/2 Models 25 & 30) 98 Mouse Systama ... iifetima 
80287 (for AT & XT286) .............. 9. | OmniMouse (serial only; 1 yeer warrenty)... 49. 
80287-8 (for 8 MHz 80286 machines). . a PC Mouse II w/PC Paint+ (bus or seriai}... 89. 
80287-10 (for PS/2 Models 50 & 60)... .. 259, PC Mouse Il w/Autosketch (bus or serial) . 105. 
80387SX (for 80386SX machines)...... 359. NEC ... 2years 
80387 (for 16 MHz PS/2 Model 80)...... 399.  Multisync 2A (VGA Monitor)........... 499, 
80387-20 (for 20 MHz PS/2 Model 80)... 459. Multispeed HD Laptop............... call 
Kensington Microwars ... 1 year Multisync 3-D Monitor..... 00.0 «.... 699. 
Masterpiece .... 0. ieee eee eee 94. Orchid Technologlas ... 4 years 
Masterpiece Plus...............-05. 109. Tiny Turbo 286 (ecceleretor board). ..... 289. 
PowerTree 10 (surge protection}......... 19.  ProDesigner VGA (800x600 VGA Mode} . 319. 
PowerTree 20 (surge protection and filter). . 29. na ie year os Edy Ch 
PowerTree 50 (surge/ilter/modem prot)... 59. i ine’s Edi oice. 
Keyronte .S yee © 1-800/243-8088 | ceainccetos tom yar? imps 
ee eae chee : P . 
101 Plus Keyboard (enhanced layout)... 99. Mj PC Connection sive speed, ieee andan a ane 
Kraft ... Syears ce 6 Mill Street siom =| menu it an outstanding value. 
Three-button Joystick ........ 00.6.0 0s 33, Marlow, NH 03456 Indudes free modem offer 
High Speed Joystick AdepterCerd...... 25. SALES 603/446-7721 FAX 603/446-7791 
For IBM Personal Computers exclusively. 
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We'll handle your urges. 


Video7 ... Syesrs 

VEGA Deluxe (supports 640x480)..... $219. 
VEGA VGA (supports full VGA specs)... . 287. 
FastWrite VGA (includes 256k)......... 319. 
VRAM VGA (includes 256k)... ........5 469. 

DRIVES 

Alloy ... 1 yesr 

Tape System/2 (for PS/2 MicroChanne)).. 299. 
Retriever/40 (for {8M AT & compatibles). . 349. 
IOMEGA ... 1 yesr 

Bernoulli II Single 20 Meg Internal (5%4"). 767. 
Bernoulli || Single 44 Meg Internal (5'4"). 995. 


Bernoulli II Dual 20 Meg External (51/s"). 1659. 


20 Meg Cartndge Tnpak (5%4") ........ 169. 
44 Meg Cartndge Tripak (5'4") ........ 259. 
PO2CA iS cs. choc eee 169. 


PC2B Card (bootable card for PC/XT/AT) . case 
PC4 Card (for PS/2 Mode! 50/60/70/80). . 
Mountain Computer ... 1 year 

40 Meg Internal Tape Drive (XT AT or PS/2) 379. 
40 Meg External Tape Drive (XT AT or PS/2) . 479. 
40 Meg External Tape Drive w/Power 


Supply (XT, AT, or PS/2) 6... ee 569. 
40 Meg Data Cartridges (pre-formetted) .. 25. 
Plua Development ... 2 years 

Hardcard 20 Meg (49ms)..  ....... §49. 
Hardcard 40 Meg (28 ms). . . 699. 


Seagata ... 1 year 
FREE PCTV® Hard Drive installation Tepe with 
purchase of 20, 30 or 40 Meg Seegete drive for 
the IBM PC (not for AT). Bete or VHS. 

20 Meg Internal Hard Drive ST22 
(w/controller and cables, 65 ms) 


30 Meg Internal Hard Drive ST238 
(w/controller and cables, 65 ms) 


40 Meg Internal HD $1251 for AT(40 ms). 399. 


40 Meg Internal HD ST251 for XT 
(w/controiler end cables, 40 ms) 


40 Meg Internal HD $T251-1 for AT 
(2BTTIS) Bi cirs ec a ryegntecan 
80 Meg Internal HD ST4096 tor AT 
[eee oe - ae 


Practical Peripherals ... 5 

2400 Baud Extenal-The 2A00SA is a 100% 
Hayes compatible, 0-300/1200/2400 i 
modem. With made-in-the-USA 

features “automatic adaptive e 

for more reliable transmissions 








TEAC ... 1 yesr 

PC, XT 360k Drive (5'4" half-height) .... $79. 

720k Drive (3’" half-height, specify XT 

OAD): ccc oes Mapes 79. 

1.44 Meg Drive for XT (3'/2"half-height)... 99. 

1.44 Meg Drive for AT (3%/2" helf-height, 

includes Bastech software utilities)... .. . 119. 

Toshiba ... 1 year 

AT 360k Drive (5%" half-height)......... 85. 

AT 1.2 Meg Drive (5'%" haif-height) ...... 99. 

AT 1.44 Meg Drive (3'/2" haif-height, 

includes Bastech software utilities) ..... 119. 
MISCELLANEOUS 

CompuServe 

CompuServe Information Service ....... 24. 

Cables ... lifetime 

Smartmodem-to-AT cable (9 feet)........ 15. 

Parallel Pnnter cable (15 feet)........... 19. 


TheCom A ag Se-Kig 

i nee blishing and fax to 
sani a 00" x 14", 200 or 
es iene ere rotate, 





DISKS 


All disks have a lifetime warranty. 
5%" DS/DD Disks for PC & XT (360k) 


Fuji MD2D (10 disks per box).........55 12, 
Sony (10 disks per box) .......6..00008 12, 
Maxell MD2-D (70 disks per box) ........ : 
Verbatim Datalife (10 disks per box) ...... 


5144" DS/High Denaity Diaks for AT (7.2 ites 
Fuji MD2HD (10 disks per box) 


Verbatim Datalite (10 disks per box)...... oe 
Sony (10 disks per DOX) 60.6... cee eee 23. 
Maxell MD2-HD (10 disks per box)....... 23 
3/2" DS/DD Diskettes (720k) 

Fuji (10 Olsks per Dox) 66... eee ee 18. 
Sony (10 disks per Dox) 6.6.6... cee 19. 
Verbatim (10 disks per BOX) ............ e 


Maxell (70 disks per box, 
31/2" DS/High-Denelty Diakettaa pel 44 es) 





Sony (10 disks per box) . . Be. ob 
Fuji (10 disks per box) «6.0... cece 39. 
Maxell (70 disks per box)..... 22.00.00. 39. 


For IBM Personal Computers exclusively. 


Epson ... 1 year 
FX-1050 Panter—Feature laden 136 column, 9 
pin dot-matrix printer. SmartPark mode loads 


single sheets without removing continuous 
form paper. Prints 264 eps draft (12 cpi mode} 
and 54 cps letter quality (12 cpi mode)... call 





MEMORY 


256k DRAMs (120 or 150 nanosecond)... call 
256k x 9 SIMMs (700 nanosecond) ....... 
1 Meg x 9 SIMMs (100 nanosecond)..... 
1 Meg Chips (700 nanosecond)......... 


OUR POLICY 


@ We accept VISA and MASTERCARD only. 

@ No surcharge added for credit card orders. 

® Your card ts not charged until we ship. 

® If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U.S.). 

@ No sales tax. 

@ AILS. shipments insured, no additional charge. 

® APO/FPO orders shipped 1st Class Matt. 

@ International orders U.S. $250 minum. 

@ Upon receipt and approval, personal and company 
checks now clear the same day for immediate shipment 


of your order. 
® COD max. $1000. Cash, cashier's check, or money 
order. 


@ 120 day bmiied warranty on all products. * 

@ Toorder, call us Monday through Friday 9:00 to 9:00, 
or Saturday 9°00 to 5:30. You can call our business 
Offices at 603/446-3383 Monday through Friday 9:00 


to 5:30. 
SHIPPING 


Note: Accounts on net terms pay actual shipping. 
Continental US: 


| @ For montors, pnnters, Bernoulli Boxes, com 


and hard dnves, pay actual charges. Call for UPS” 
2nd-Day & Next-Day: Air. 


*  @ For ail other tems, add $3 per order to cover UPS 


Shipping. For such tems, we automatically use UPS 
2nd-Day- Air at no extra charge if you are more than 2 
days from us by UPS ground. 

Hawail: 


0. © For monitors, printers, Bernoulli Boxes, and computers, 


actual UPS Blue charge will be added. For all other 


* @ Call 603/446-3383 for information. 
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© COPYRIGHT PC CONNECTION, INC., 1880. PC CONNECTION AND PCTV ARE 





PC Change. 


A kinder and gentler mutation. mail order, and one of the most solid dams in New 
pring is a time of transformation here in the Hampshire, we're still country boys, girls, (and animals) 
mutable metropolis of Marlow, NH (pop.558). at heart, 
First our snow- and ice-covered back roads turn In spite of all our technological prowess, the parking 
into treacherous trails of mud, virtually overnight. Next, _ lot still isn’t paved, we're still surrounded by acres of 
the local teenagers begin walking around with suspicious _ forest, and our idea of a power 'ynch is using the micro- 
looks on their faces. But you really know that springhas _ wave to heat up soup. Which means that the people you 
talk to when you call us tend to be a little friendlier, a 


sprung when our spritely mascots take off their down- 
filled parkas, flannel shirts, and countless layers of little more laid back, and a little more patient than your 
thermal underwear and begin to romp with reckless average bear. 
; ‘ j 
abandon in the sunlight. Look out! Get in your licks! 


The most magnificent Marlow miracle of all is still the 


Go with the flow. 

(Or, why the water’s no longer over the ious ) ame metamorphosis of maple sap into maple syrup—a 

A lot's changed around here sinC@ === ="===ssneem -see=, Change that can make everybody's 
‘ life a whole lot sweeter. A pint of 


we first began selling products for 
the PC in 1982. Back then, our 
warehouse was in a closet, orders 
were filled by hand, and the dam on 
the nearby Ashuelot River was 
badly in need of repair. But even 
though we now have a much larger 
warehouse, the most sophisticated 
order processing system in micro 


this famous nectar, featuring the 
mascot who never waffles, is yours 
free with any order of $500 or more 
between now and May 3ist. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit, please call ahead. 





maple 
accounts on net termes. per 





For IBM Personal Computers exch exclusively. 


WELLS AMERICAN CORP. 
Wells American 
CompuStar 286 


if you carry an umbrella even on sunny 
days, the Wells American CompuStar 286 
may be the computer of your dreams. The 
$2,615 machine in basic 20-MHz 80286 
trim is the perfect choice for those who 
hedge their bets or can’t make up their 
minds. Its basic chassis lets you upgrade or 
alter your system not just between micro- 
processors (80286 or 80386) but also buses 
(classic AT or Micro Channel), You can 
double your expansion slots when the need 
arises or put both the AT and MCA buses 
into one machine. 

At least that’s the idea. Technical prob- 
lems, however, have delayed the introduc- 
tion of key components (like the MCA cir- 
cuitry). But keep to one bus and the 
CompuStar still looks mighty impressive. 
Its hyperpituitary box—measuring 24 by 
7” by 24 inches (HWD}—towers above 
other compatibles and even many mini- 
computers. A full-length foot broadens its 
base to 12% inches. 

Made not from stamped steel but heavy 
aluminum extrusion, it’s built stronger 
than many automobiles and probably some 
trucks and diesel locomotives. On the oth- 
er hand, the fold-down handle on top must 
be either a joke or a request from a manu- 
facturer of trusses. 


INTERNAL DESIGN 

The interior structure of the CompuStar is 
held together by several fiber-reinforced 
plastic subchassis and has mounting areas 
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Wells American CompuStar 266 

Wells American Corp., 3243 Sunset Bivd., West 
Columbia, SC 29169; (803) 796-7800 

List Price: With 512K RAM, 1.2MB 5%-inch 
floppy disk drive, $2,615; with 1MB RAM, 42MB 
hard disk, monochrome monitor, DOS 3.3, 
$3,770; with VGA monitor, $4,070; with 150MB 
hard disk, one 1.2MB 54-inch and two 1.44MB 
3'inch floppy disk drives, $6,550. 

In Short: What more can you ask of a computer 
than that it be infinitely expandable? Start with an 
80286 microprocessor running at 20 MHz, and 
the CompuStar's chameleon design will allow you 
fo eventually convert to 80386 operation, add 
sxpansion slots (to 13), and use Micro Channel 
operation (not yet available). 


CIRCLE 406 ON READER SERVICE CARD 


B28) pcmacazine JUNE 27, 1989 





for a number of circuit boards. A long, nar- 
fow system board runs horizontally from 
front to back across the chassis. As with 
most of these high-speed 80286s, the 
CompusStar is primarily built around the 
Chips and Technologies NEAT chip set 
and uses a Harris 80C286 microprocessor; 
both are fully rated for the 20-MHz maxi- 
mum speed of the system. Shadow RAM 
and full EMS 4.0 hardware support for 
system board memory are implemented. A 
setup program for the NEAT chips is the 
only software that comes with the system. 
An overall system setup routine is built 
into its BIOS. 

The system can be slowed to 16, 12, 
10, 8, or 6 MHz using the keyboard or a 
front-panel turbo switch. A small, four- 
digit display indicates the operating speed. 
When the system operates above 10 MHz, 
expansion bus speed is one-half the micro- 
processor speed; at 10 MHz and below, the 
bus runs at the full speed of the micro- 
processor. 


SYSTEM BOARD 

The system board reserves two areas for 
adding memory in the form of proprietary 
modules, up to four modules per area. In 
the evaluation system, the modules were 
each packed with 18 ZIP (Zigzag In-line 
Package) 1 by 256-kilobit 80-nanosecond 
RAM chips, totalling 512K bytes per mod- 
ule. From Wells American, such modules 
are somewhat expensive ($345 for 512K 
bytes). Two-megabyte modules are also 
available, furnishing the system with up to 
16MB of high-speed RAM on the system 
board. For do-it-yourselfers, Wells Amer- 
ican also offers unpopulated modules that 


Besides being possibly the 
sturdiest PC yet built, the 
$4,070 Wells American 
CompuStar 286 (1MB RAM, 
42MB hard disk, VGA 
monitor) is filled with many 
convenient features. For 
instance, the hard disk near 
the top of the case snaps 
into place, latched securely 
by aiarge plastic level. The 
drive can be installed or 
removed in seconds with 
litle effort and no tools. 





accept standard DIP chips. 

Standard I/O circuitry built into the 
CompuStar includes two serial ports and 
one parallel. Connectors for these are ar- 
rayed on the rear of the machine, along 
with keyboard and mouse connectors and 
DIP switches to select video mode. Both 
digital 9-pin and analog 15-pin video con- 
nectors are available; one serial port uses a 
9-pin D-shell, the other a 25-pin. The par- 
allel port uses a standard female 25-pin D- 
shell. 

The only problem with the CompuStar 
system board is that it is supported at only 
one place along its length—and weakly at 
that—not at all in keeping with the rugged 
construction of the rest of the machine. 

The system board offers no expansion 
slots of its own. Instead, it attaches to one 
or two bus adapters on either side. The cur- 
rently available adapters for classic AT bus 
yield six 16-bit slots and one 8-bit; adding 
a second adapter extends expansion op- 
tions to 13 slots (intemal structures prevent 
one slot from being used). Note, however, 
that space for only |] retaining brackets is 
available on the rear of the CompuStar. 


EXPANSION SLOTS 

The expansion board area is covered with 
an aluminum panel that snaps into place, 
helping to keep emissions down. Although 
the evaluation system reviewed was only 
FCC Class A rated, Wells American re- 


386” + 286" with 2MB LOADED 





PM 386-25 

© 80386-25 PROCESSOR 

¢ 2MB DRAM, EXPANDABLE TO 8MB 

* 80387 AND 80287 SOCKET 

© 1.2MB & 1.44MB FLOPPY DRIVE 

* SERIAL, PARALLEL AND GAME PORT ° 

* 220 WATT POWER SUPPLY 

¢ METAL TOWER CASE 

@ 101 KEYS ENHANCED KEYBOARD WITH 
DUST COVER 

* OPTIONAL 22ms HIGH PERFORMANCE 
HARD DRIVE 

* SI = 32, LAMARK = 43 

* ULTRA FAST VIDEO SPEED 

* 8 EXPANSION SLOT 

¢ MS-DOS, UNIX, OS/2 AND 
NOVELL COMPATIBLE 


PM 286-16 

© 80286-16 PROCESSOR 

¢ 2MB DRAM, EXPANDABLE TO 4MB 

© 80287 MATH-COPROCESSOR SOCKET 

° 1.2MB & 1.44MB FLOPPY DRIVE 

© SERIAL, PARALLEL AND GAME PORT * 

© 200 WATT POWER SUPPLY 

¢ 5 BAY AT dr. CASE 

¢ 101 KEYS ENHANCED KEYBOARD WITH 
DUST COVER 

© OPTIONAL 22ms HIGH PERFORMANCE 
HARD DRIVE 

¢ Sl = 18.7, MIPS = 2.6 

© ULTRA FAST VIDEO SPEED 

© 8 EXPANSION SLOT 

¢ MS-DOS, UNIX, OS/2 AND 
NOVELL COMPATIBLE 


* CHOOSE FROM 2 SERIAL 1 PARALLEL PORT OR 1 SERIAL 1 PARALLEL 1 GAME PORT 


WITH ABOVE BASE SYSTEM 
PLUS MONOCHROME DISPLAY 


$2,299 


PM386-25 VIDEO OPTIONS 


[onve oprions | wono_| eGacotor | VaA/coLoR | 
[eOMBRLLA:1 | 279 Tang ag 
froame rut it  | 3009 faery [3719 
[isamBesorny [aso sag Taro 








WITH ABOVE BASE SYSTEM 
PLUS MONOCHROME DISPLAY 


*1,299 


PM266-16 VIDEO OPTIONS 


[ORIVE OPTIONS || MONO _| EGAICOLOR | VGAICOLOA | 
[SoMBRLLIA [1559 | tera 2i79 
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SCHOOL INSTITUTIONS AND MAJOR CORPORATION WELCOME TO INQUIRE FOR VOLUME DISCOUNT 
TERMS & CONDITIONS: CIRCLE 103 ON READER SERVICE CARD 
FOR ORDER 
WE ACCEPT VISA AND MASTER CARD NO SURCHARGE FOR ORDER MONEY ORDERS AND CASHIER CHECKS WELCOME, PERSONAL 
CHECKS AND COMPANY CHECKS, ALLOW 2 WEEKS TO CLEAR BEFORE SHIPPING WE ACCEPT P O'S FROM CORPORATIONS AND SCHOOL 
INSTITUTIONS VOLUME USERS AND VARS CALL FOR DISCOUNT PRICE ALL SHIPPING COSTS AND INSURANCE ARE EXCLUDED SALES 
TAX APPLIES TO NATIVE STATE. 


ALL OUR PROOUCTS CARRY 1 FULL YEAR WARRANTY ON PARTS AND LABOR ALL SALES ARE FINAL DEFECTIVE ITEMS REPLACED OR 
REPAIRED AT OUR DISCRETION NO RETURN ACCEPTED WITHOUT RMA NUMBER ALL RETURN ITEMS MUST HAVE ORIGINAL PACKAG- 
ING PRICE AND TERMS SUBJECT TO CHANGE WITHOUT NOTICE. 





Dy anv y CALL 1-800-777-1288 1-800-365-7702 
I r¢ M AX NOW AT NATIONAL CALIFORNIA 
L.A. HEADQUARTERS RETAIL STORE NORTHERN EAST COAST 
8025 DEERING AVE. 11686 VENTURA BLVD. CALIFORNIA NEW YOAK 
CANOGA PARK, CA 91304 STUDIO CITY, CA 91604 TEL: 415-365-7700 TEL: 718-786-2001 
TEL: 818-888-8880 TEL: 818-761-8899 FAX: 415-365-5416 FAX: 718-786-2134 


FAX: 818-883-5309 FAX: 818-761-8990 





PM 8088-10 

¢ V20-8 PROCESSOR 

¢ 512K DRAM, EXPANDABLE TO 1MB 

¢ EMS DEVICE DRIVER INCLUDED 

¢ ON BOARD CLOCK CALENDAR 

* ON BOARD SERIAL, PARALLEL, 
GAME PORT 

© 720KB FLOPPY DRIVE 

¢ 101 KEYS ENHANCED KEYBOARD 

¢ 150 WATT POWER SUPPLY 

¢ MINI DESK TOP CASE 

* MONOCHROME GRAPHIC CARD & 
MONITOR 

e UNIVERSAL FLOPPY DRIVE CONTROLLER 
FOR Lae. 1.2MB, 720KB & 360KB 
DRIVE: 


*690 


VIDEO OPTIONS 


[1.2me a 72oKe | 7e0 [90150 
[20MBMFM [96s fgg 1980 
EE ET A 
TOSHIBA LAPTOPS AND PRINTERS 
WE CARRY ALL MODELS AND 
ACCESSORIES 

CALL FOR BEST PRICE 


ADD ON CARD SPECIALS 


UNIVERSAL FLOPPY CONTROLLER FOR 
1.44MB, 1.2MB, 720KB, 360KB DRIVES 


EGA GRAPHIC CARD (640X480) 





$40 
125 


MONOCHROME GRAPHIC CARD 38 


TURBO 286 VO CARD 45 
(2 SERIAL 1 PARALLEL) 








© 1988 Hayes Marosomputer Products 10% 


ERROR-CONTROL FOR FORCES 


BEYOND YOUR CONTROL. 


The hazards faced by your high-speed data can be truly shocking. 

That's why, in addition to providing the original V-series™error-control. 
Hayes V-series 2400 and 9600 bps modems now offer error-control in either inter- 
national standard, V42 or X.25.* 

The V.42 protocol. for point-to-point communications, automatically detects 
errors and then retransmits the data correctly. While the X.25 protocol not only 
offers error-control but also multisession access to 
value added networks with expanding applications for 
dial-up X.25 point-to-multipoint communications. 

V-series modems still provide users with data 
compression that can double throughput. And Hayes 
AutoSync for built-in synchronous communications without the added expense 
of a synchronous adapter card. 

All to give you more control. Because with a Hayes, the only error you can | 
make is not buying one. 





For your nearest Hayes Advanced Systems Dealer. call 800-635-1225. Hayes Microcomputer Products. Inc.. PO. Box 105203, Atlanta. GA 30348. Ha \ es. 


*There will be a mintmal charge of $50 for either an X 25 or V42 upgrade on products purchased before October 1, 1988 Products purchased on 
or after October 1, 1988 will include either standard as they became available. For details call Hayes Customer Service: 404-441 1617 
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ports that Class B certification is pending. 

Underneath the expansion adapters is a 
large circuit board that holds the standard- 
equipment VGA circuitry of the Compu- 
Star. In testing, this proprietary adapter, 
which is based on the Paradise VGA chip, 
matched the compatibility of most other 
third-party VGA boards. It was among the 
fastest tested. 

In keeping with the virtues of volume, 
the CompuStar yields more drive mount- 
ing space than virtually any other compati- 
ble on the market: four half-height 5'4- 
inch drive bays and two 34-inch bays 
poking through the front panel plus an in- 
ternal full-height hard disk mounting area. 
Floppy disk bays are aluminum extrusions 
about % inch thick. Drives mount with AT 
rails and proprietary front-panel brackets 
held in place by Torx screws. A Torx 
wrench is conveniently stored inside the 
machine. The intemal hard disk latches 
easily in place with a large plastic lever. 


OTHER FEATURES 

Standard equipment includes one !.2MB 
5%-inch floppy disk drive (a TEAC FD- 
SSGER in the evaluation unit). Up to four 
floppies can be operated by the controller 
circuitry built into the system board. Two 
Mitsubishi MF5SB 3'-inch floppies were 
also installed in the evaluation unit. 

Both hard disks and controllers are op- 
tional with the CompuStar. In the evalua- 
tion system, a ISOMB Maxtor XT-4170E 
($1,995) was installed, operated through 
an Adaptec ACB-2320 hard-disk-only 
ESDI controller ($215). 

Power for the system comes from a 
220-watt power supply, physically identi- 
cal to a standard AT supply and capable of 
operating at either 115 or 230 VAC, 
switch-selectable. It provides seven power 
connectors for disk drives. The power 
switch is up front on the control panel. 
There you will also find a reset switch and 
a key lock that prevents removal of the 
front panel (and thus access to the ma- 
chine) but does not lock the keyboard. 

Wells American took pains to get the 
details of the CompuStar right. For in- 
stance, extra drive rail retaining clamps are 
screwed into the system behind its decora- 
tive front panel, enough for all the drives 
you might want to install. In addition, the 
monitor, keyboard, and even system BIOS 
were all marked with the Wells American 
name. The display proved excellent, a re- 
labeled Zenith 14-inch color FTM ZCM- 
1490 VGA monitor. The 101-key En- 
hanced keyboard is available with either 


COMPUTERS 
86 PCs 
IBM or Compaq feel—that means with or 
without clicks. 

The overall good workmanship is com- 
plemented by a |-year warranty and 31- 
day money-back guarantee. On-site ser- 
vice is available but not included in the 
purchase price. 

Even if the Micro Channel adapter for 
the CompuStar never becomes available, 
this machine deserves serious consider- 
ation as probably the most rugged PC yet 
made. Although somewhat expensive 
compared to the competition here, the 
CompuStar will likely withstand more 
abuse than virtually any other 1BM-stan- 
dard machine in its class. 


ZEOS INTERNATIONAL LTD. 


Zeos 286-20 


One of the first makers of 80386-based 
system boards, Zeos International has 
gone on to become a manufacturer of sol- 
idly made, low-end computers. The Zeos 
286-20 represents a retrograde step to 
80286 technology, a hard-core AT 
clone—but one with nearly three times the 
performance of the classic IBM machine. 
Price puts it on par with—maybe even 
above—others in its class: an enticing 
$2,095 for a system that comes with a 
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32MB hard disk, lacking only a display. 

Those bucks buy all the refinements 
that have become standard equipment in 
today’s high-performance compu- 
ters—built-in hardware to convert extend- 
ed memory into EMS 4.0 (with the sup- 
plied software driver), shadow RAM, and 
(with some memory options) interleaved 
memory. 

Physically, the Zeos is run of the mill, 
not so much inspired by the AT as photo- 
copied from it. Dimensions are an exact 
match; styling is more derivative than rem- 
iniscent. The mass-storage mounting op- 
tions of the two machines are identical 
with the exception of the 286-20’s third 
open half-height drive bay. As with most 
of today’s compatibles, the Zeos 286-20 
adds cutouts for mounting /O connectors 
on the rear panel: two for 9-pin D-shells 
and three for 25-pin D-shells. 

The front control panel reveals the only 
other major difference between the 286-20 
and its predecessor: giant, inch-high green 
numbers to give you a misleading indica- 
tion of the operating speed of the Zeos—a 
big 20 for its top speed and a big 8 for its 
10-MHz reduced-speed operation, an 
oversight in the evaluation machine that 
Zeos is planning to correct with the release 
of the next model. 

The control panel also includes mem- 
brane switches for selecting reset and turbo 
functions, the last of which did not work 
reliably—another oversight, according to 
Zeos. The alternative for selecting 


The chiet difference 
between the Zeos 286-20 
and most other AT clones is 
the huge numeric display on 
its control panel that 
supplies a misleading 
indication of the system's 
operating speed: a 20 for its 
20-MHz top speed and, 
unaccountably, a big 8 for 
10-MHz downgraded 
performance. $3,093 gets 
you 1MB RAM, 65MB hard 
disk, and VGA monitor. 
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Zoos 286-20 

Zeos intemnational Ltd., 530 Fifth Ave. NW, 

St Paul, Minnesota 55112; (800) 423-5891 
List Price: With 1MB RAM, 1.2MB 5¥-inch 
floppy disk drive, 32MB hard disk, 

Monitor, $2,095; with 6SMB hard disk, DOS 3.3, 
$2,308; with VGA monitor, $3,093; with 2MB 
RAM, $4,833. 

in Short: An AT carbon copy with improved 


better performance systems otherwise 
configured. A good bet at a good price. 
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speed—pressing the Ctrl-Alt-Numeric Mi- 
nus key combination—did slow the sys- 
tem down. A cylindrical key switch on the 
control panel locks the keyboard. 


SYSTEM BOARD 

Again, as with most of today’s compati- 
bles, the Zeos system board is built mostly 
from the Chips and Technologies NEAT 
chip set. The system gains its identity from 
a Phoenix BIOS, which requires a floppy- 
disk-based setup program (included with 
the system). The brains behind the system 
is a Harris 80C286, rated (as are all the sys- 
tem’s major chips) at the full 20-MHz 
clock speed. 

The system board accepts up to 36 
memory chips using offset sockets for ei- 
ther 256-kilobit or 1-megabit dynamic 
RAM chips. All chips in the evaluation 
unit were rated at 100 nanoseconds. De- 
pending on the amount of memory in- 
stalled, the system operates with one wait 
State or with near-zero wait states with 
memory interleaving. All 36 sockets must 
be filled for interleaving, so 1- and 4MB 
systems are fast; 2MB systems lag behind 
by about 20 percent. 

Additional memory can be added 
through a proprietary 16-bit expansion 
connector that shares board space with one 
of the Zeos board’s 8-bit expansion slots. 

A socket is reserved for an 80287 nu- 
meric coprocessor, but installing the chip 
yourself is a forbidding interlocking puz- 
zle. Because the socket is hidden by the 
hard disk bay, you'll first have to remove 
the drive. But before you can remove the 
drive, you’ ll have to remove the front con- 
trol panel because it overlaps one of the 
drive mounting screws. Save your gray 
matter (and knuckles) and order your co- 
processor already installed. 
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- 20-MHz 286 PCs 


TESTED CONFIGURATION 

In the evaluation unit, the hard disk was a 
Seagate ST-277R, which is not an out- 
standing performer—its average access 
time is around 33 milliseconds. Coupled 
with the optional ($995) Distributed Pro- 
cessing Technology controller that Zeos 
packed into one 16-bit expansion slot of 
the evaluation machine, speed is com- 
mendably fast, thanks to the board’s built- 
in 512K cache. The standard equipment 
controller is an Adaptec 2372B, which 
uses RLL data coding for the hard disk. 
This board also controls the standard- 
equipment high-density 54-inch TEAC 
FD-5SGFR floppy disk drive normally in- 
cluded with the system. 

Another of the six 16-bit slots on the 
system board is filled with a Paradise Sys- 
tems VGA Professional video board, a 
$150 upgrade. One of the two 8-bit slots 
was filled with an I/O board that offers one 
parallel port, one serial port, and one game 
port. This board will produce a second se- 
rial port if you add another 16450 UART 
chip and acable, a feature slated to become 
standard equipment in the Zeos 286-20. 


OTHER FEATURES 

The A-Matic power supply delivers 230 
watts to four drive connectors. The power 
supply operates from either 110- or 220- 
volt 50- or 60-Hz line current, selectable 
by a rear-panel slide switch; it also has an 
outlet for a display. Power for the system 
board time-of-day clock and CMOS con- 
figuration memory is derived from a re- 
chargeable nickel-cadmium battery sol- 
dered to the system board itself. 

Zeos supplies a Nan Tan Computer 
Company (Taiwan) keyboard with the 
Zeos 286-20. A copy of the 101-key En- 
hanced keyboard, the Nan Tan also mim- 
ics the IBM sound and tactile feedback 
quite well. The display included with the 
evaluation system was a Tatung CM-1495 
color 14-inch multiscanning display, $795 
from Zeos. 

Although the chassis of the Zeos 286 is 
medium weight, it’s still quite flexible, 
which may imperil the system board if 
you’ re not careful when the lid is off. Oth- 
erwise construction and workmanship are 
average or above. In fact, the system has 
earned FCC Class B certification. The 
Zeos warranty lasts 1 year and, according 
to the company, on-site service will soon 
become part of that offer. 

The Zeos 286 is a good choice for a fast 


EDITOR'S CHOICE 


© Dell System 220 

This article represents the second 
time we've looked at a group of 20- 
MHz 286s; our previous roundup, 
“*The 80286: Unsafe at Higher 
Speeds?"’ appeared in our issue of 
December 27, 1988. It was a 
particularly memorable event: after 
weighing the merits of these machines 
against those of 80386-based PCs, we 
decided to award the Editor’s Choice 
not to any of the six machines we 
tested, but to the 80386. 

That decision was based on a 
couple of factors that are no longer in 
play. The most pressing was the 
overoscillation of every chip in the 
group; because the machines shipped 
before the release of Harris Corp.’s 
20-MHz 80286 microprocessor, each 
company used a crystal to bump the 
performance of its 16- MHz 286 chips 
up to 20 MHz. And the prices of the 
first six 20-MHz 286s to hit the 
market were pretty steep, usually 
$3,000 to $5,000 for a fully 
configured machine. The current crop 
keeps prices down in the $2,000 to 
$3,000 range, in line with their mid- 
speed 286 siblings. 

The Dell System 220 is a shining 
example of high-end 286 computing 
at its best. It’s an engineering tour de 
force: petite, solid, sleek, and fast. 
VGA circuitry is built onto the system 
board, as are the serial and parallel 
ports and a two-drive floppy disk 
controller. High quality comes at a 
high cost—$3,299 for IMB RAM, 
40MB hard disk, and VGA moni- 
tor—but even at that level the System 
220 still isn’t the priciest in the group. 
If no arguments can persuade you to 
spring for a 386SX or low-end 386 
machine, you can’t find a better high- 
speed 286 than the Dell System 220. 
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AT clone. However, you'll want to be 
picky about the amount of memory in- 
stalled to ensure that you get the full per- 
formance that the system is capable of de- 
livering. a 


John Dickinson is an executive editor of 
PC Magazine. Winn L. Rosch is a contrib- 
uting editor of PC Magazine. 


THOROUGHBRED PERFORMERS 
EXCELLENT PRICES 


Reiiant 286 & 386 Fiash Cache 386 Business Systems 


Computers 
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Reliant 286 °"™” 


Standard Features: 


* Intel or AMD 80286 Processor 
* 12.5 MHz Zero Wait State or 
© 16 MHz Zero Wait State Operation 
1:1 Interleave 16-Bit Controtier 
800 KB/sec Data Transfer Rate 

2 


* 802B7 Math Co-Processor Support 

* Users and Technical Reference Manual 
* Phoenix 3.1 BIOS (Setup in AOM) 

* FCC Class B Approved 

» Fully DDS & 0S/2 Compatible 


Reliant 286'2 with 512K RAM 

and 32 MB (38ms) 

Hard Orive Only $1 1 95 
Reliant 286'° with 1MB RAM 


fart Dive pay $1695 
Reliant 3867° 


Standard Features: 


 Micronics 20 MHz 386 Main Board 

© True Intel 20 MHz 80386 Processor 
* 20 MHz @ Zero Wait State 

* 32K Static RAM Cache Optional 

* 1MB of 32-Bit High Speed RAM 

* 384K Shadow RAM Bullt-In 

© 1:1 Interleave 16-Bit Controller 

* 800 KB/sec Data Transfer Rate 

* 1.2 MB Floppy Drive 

* 101 Key Enhanced Keyboard 

Clock Calendar w/Battery Backup 

* 80387 Math Co-Processor Support 
Users and Technical Reference Manual 
* Phoenix 386 BIOS (Setup in ROM) 

« FCC Class B Approved 

* Fully OOS, Unix, & 0S/2 Compatible 


wt 68 MB (2m) 

wi MS, 

Hard Orive Only $2295 
Reliant 3867° 


Hav Orie Ony $2555 




















Flash Cache 386 
Standard Features: 


* Mylex U.S.A. 386 Main Board 
* True Intel 20 MHz or 25 MHz 80386 Processor 
* Made in U.S.A. Eight Layer Design 
* 64K - 128K Static RAM Cache @ 25 Nano’s 
* 1 MB of 32-Bit RAM on Board 
* 65 MB 22ms Hard Orive (Voice Coll) 
© 1:1 Interleave 16-Bit Controller 
* 800 KB/sec Oata Transfer Rate 
* 92K Hard Drive Cache Bullt-In 
* 1.2 MB 5.25-inch Floppy Drive 
* 101 Key Enhanced Keyboard 
* 1 Serial Port & 1 Parallel Port 
* Clock Calendar w/Battery Backup 
© 80367 Math Co-Processor Support 
« Users and Technical Reference Manual 
« Bullt-In Setup & Oiagnostics Software 
« 2 Year Warranty on System Board 
* Fully DOS, 0S/2 & Unix Compatible 


Flash Cache 3867 
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Concorde Graphics Workstations 


Concorde Workstation 
Standard Features: 


* Harris 80C286 Processor @ 16/20 MHz 
Chips & Technology NEAT Chip Set 

* 2 MB of 16-Bit RAM on Board 

* 384K Shadow RAM Built-In 

© 65 MB 22ms Hard Orive (Voice Coll) 

* 1:1 interleave 16-Bit Controller 

© BOO KB/sec Data Transfer Rate 

* 32K Hard Drive Cache Bulit-In 

« Paradise 16-Bit SVGA Card (800 x 600) 
¢ NEC Multisync 2A SVGA Monitor 

* 1.2 MB 5.25-inch Floppy Drive 

© 1.44 MB 3.5-inch Floppy Drive 

* 101 Key Enhanced Keyboard 

* MS Compatible 3-Button Mouse 

= Clock Calendar w/Battery Backup 

1 Serial Port & 1 Parallel Port 
 LIM/EMS 4.0 Software Support 

* Dr. Halo Ill Graphics Software 








BUY WITH CONFIDENCE 
ORDER TODAY 
TOLL FREE 


1-800-678-2799 


Concorde 286"° Concorde 2862° 
30 Day Money Back Guarantee 
TRI-STAR 
1 Year Warranty Parts & Labor 
Saturday 10:00 AM to 4:00 PM (PST) CIRCLE 121 ON READER SERVICE CARD 
Saturday 10:00 AM to 4-00 PM 
cash, or money order. 30 day money back FOR INFO: (602) 345-6151 
FAX (602) 


asiperveAConto” ony $2695 sperveaconta” ony $2895 
Toll Free Technical Support 
ae COMPrurTeRS 
Technical Support 
We accept Mastercard, Visa (no surcharge) 
does not Include shipping charges. Price 


CIRCLE 121 ON READER SERVICE CARD 
48 Hour Shipping 
Monday - Friday 7:00 AM to 7:00 PM (PST) | 1520 W. Mineral Ad Tempe, AZ 85283 
Monday - Fnday 8:00 AM to 5:00 PM 
and AMEX (3% surcharge), cashiers checks, 
subject to change without notice. 


ALPS 410224e 


In PC printers, as in life, you can’t always 
get what you want. 

Unless, of course, you get an ALPS. 

Take our new ALQ224e and ALQ324e, for 
instance. The“e” is for “enhanced? which is how 
these dot matrix printers differ from our origi- 
nal ALQ line. And the enhancements are all the 


result of customer suggestions. 

You asked for a 24-pin printer that could run 
9- and 18-pin software. So we gave the ALQe 
printers 24 pins, and the ability to emulate 9- and 





ASK AND YOU 


18-pin printers. You asked for smoother paper 
handling, with no waste. So we added paper 
parking and a built-in, push/pull tractor feed. 
And you asked for greater type versatility. So we 
included two resident fonts. 

Of course, you also get most everything else 
you’d ever want ina printer. Like crisp letter- 
quality output. Color. A top speed of 240 cps. 
Easy front-panel controls. Full compatibility 
with the leading PCs and software. Plus the abil- 
ity torun five years without a breakdown. 


SHALL RECEIVE. 


There's even a choice of sizes. The compact Or, if you’re in California, 800-257-7872. 
ALQ224¢ is ideal for standard paper sizes and And we'll be happy to build something else 
tight spots, while the wide-carriage ALQ324e for you. 
can handle up to 16-inch-wide spreadsheets. 

What’s more, both printers come with a free 
ALPSmate software program, which gives you 
full control of your ALQe from your PC. i ia i 

So ask your local ALPS dealer for a free ~~ AMERICA 
ALQe demonstration. And if, for some reason, Bui ‘ ul f 
you find they’re not exactly the type of printer uilt by popular demand. 
you're looking for, call us at 800-828-ALPS. ALQe and ALPSmate are trademarks of Alps Electric Ca., Ltd. © 1988, ALPS America. 
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Accounting Software 
So peat It Even 

















ge business race fe cream i teecantbounte as FEE sophiscicaied treed 
tO Jackrabbit stare with ACCPAC? Easy move up to ACCPAC BPI? of business is handled by ACCPAC* Plus. | 
The simple truth is, the business of Finally, our powerhouse, ACCPAC 
business is to grow. The sad truth is, Plus offers predesigned, off-the-shelf 
most accounting solutions for a wide variety of 
software can’'thandle —_ businesses. Rated “best in its class” 
that. Built-in by JnfoWorld, Plus offers the ultimate 
| obsolescence seems in control. 
to be a standard And we offer even more. 
feature. Like significant rebates for the 
Which is oneofthe | ACCPAC software you already own. 
most compelling And the stability and support that 
reasons to consider the ACCPAC* line. come from the world's leading 
Because it is precisely that: a line. independent software company. 


Asmooth, efficient path for expansion. Call 1-800-531-5236, In Canada 
Allowing you to transfer data when call 1-800-663-6904. 
you trade up. We'll tell you more about ACCPAC, 

The starting pointis ACCPAC Easy, our rebate program and what we can 
our primer. Offering “excellent audit trail do for your business. Namely, help 
features, according to Software Digest. _it grow. 

And here's where you trade up to: 
our five module workhorse, BPI 
Accounting. PC World calls BPI “an 
outstanding value 2 ©1989 Computer Associates Intemational, Inc. 1240 McKay Dt, San jose,CA 95131 
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FINANCIAL ANALYSIS 








Advisor 


Financial Analysis Beyond 


Financial analysis tools 
have come a long way 
since the days of 


mainframe batch files 

and 64K VisiCaic. Now 
the era of analysis by 
spreadsheet is ending 

as sophisticated products 
like CFO Advisor 
automate the process. 





Spreadsheets 


by Mike Falkner 


@ You wantto raise the selling price of your product by 5 per- 
cent, but how far can your sales volume fall before your cash 
flow is jeopardized? Where do you break even? 

@ How should you finance your next big project if you want to 
maintain your year-end corporate debt ratio at 30 percent? 
Will that goal be possible? 


During the life of a company, an entrepreneur often faces crit- 
ical decisions such as these, committing his money and re- 
sources to a specific course of action. He relies on facts, tips, 
consultation, gut feeling—and often a good computer mod- 
el—to minimize the unexpected while trying to get a jump on 
the competition. 

It was not long ago that you could create financial projec- 
tions only with minicomputers and mainframes loaded with 
expensive software. There- 
after, thanks to the introduction 
of spreadsheets like VisiCalc 
and SuperCalc in the late sev- 
enties and early eighties, PCs 
quickly became the tool of 
choice for forecasters. The in- 
novations of Lotus 1-2-3 and 
Javelin allowed models to grow 
larger, but even with these new 
products your analysis was still 
bound by the limits of the pro- 
grams’ formula capabilities. 

CFO Advisor, a $995 finan- 
cial analysis package from Fi- 
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nancial Feasibilities, begins yet another 
era of PC-based financial analysis, merg- 
ing the flexibility of a spreadsheet with the 
sophistication of a specialized, prepro- 
grammed product. After all, an analysis 
conducted in /-2-3 is only as good as the 
formulas you write. Designed for both the 
novice and the seasoned veteran of finan- 
cial forecasting, CFO Advisor uses the 
graphical interface of Microsoft Windows 
to capture information, display the results 
of calculations, and present an array of 
analysis options using pulldown menus. 

The opening screen of CFO Advisor 
has the familiar look of a Windows applica- 
tion. A lone menu option, File, is your ob- 
vious choice, and from it you create a new 
scenario or open an existing file. Oddly 
enough, there is no quit option in the 
menu; you must double-click with the 
mouse on the control menu box to leave 
the application. 

When you create or load a file, CFO 
Advisor displays a screen called the Blue- 
print, the focal point of the entire package. 
Although it appears intimidating at first 
glance, a closer look reveals a well- 
planned layout of balance sheet values, in- 
come statement items, and financial ratios 
connected by lines that symbolize relation- 
ships between data. For example, sales mi- 
nus cost of sales equals gross profit, so a 
line on the Blueprint connects these three 
items. Bowing to the needs of novices, the 
program also lets you select an alternative 
Blueprint that presents a more traditional 
vie w of the data. 

Financial Feasibilities bases CFO Advi- 
sor on the Du Pont return-on-net-assets 
theory. Using information from a compa- 
ny’s financial statement, this method re- 
lates items and generates ratios that mea- 
sure how efficiently and effectively 
management uses its resources in three cat- 
egories: profitability (net profit over sales), 
activity (sales revenue over net assets), and 
return on net assets (profitability times ac- 
tivity). Data is grouped into key perform- 
ance areas that management can control 
and key results areas (like cash flow) that 
show the effect of management’s use of its 
resources. 


LOADING THE DATA 

As is the case with any analysis, you must 
load data into a model before you can ana- 
lyze it, and CFO Advisor gives you several 
ways to do it. If you just want to enter basic 
financial data, you can load it quickly by 
summarizing your financial statements 
within the categories shown on the screen. 
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To enter the data, you simply click the 
mouse on a field and type in the value 
while CFO Advisor calculates totals and 
ratios as you go. Since the program works 
on only a single period, you must enter the 
number of days in that period. The pro- 
gram also has a choice in the help menu, 
Show Input Fields, that highlights the 
fields that accept data to help you avoid 
changing the wrong field. 

For those who want to see the detail be- 
hind the Blueprint, CFO Advisor provides 
a Detail Input screen for entering your en- 
tire chart of accounts. If you’ ve never used 
the screen, you are prompted to create or 
load a file with the detail input informa- 
tion. Using the F2 key to append records, 
you enter the account number, the account 
name, and the amount. Although the 
screen is well laid out, it is clumsy to use. 
The Tab key doesn’t move the cursor, so 


you have to enter a number and use the 
Right Arrow key to make the cursor move. 
The program is slow in capturing key- 
strokes, and it completely rewrites the 
screen after you enter each field, adding a 
little time lag to the process. 


IMPORTING ACCOUNTING DATA 

If you use one of four PC-based account- 
ing packages (ACCPAC Plus, CYMA Pro- 
fessional Accounting Series, RealWorld 
Accounting System, or Solomon If) or Lo- 
tus 1-2-3, you can purchase an optional In- 
terface Pak ($95) and load the detail input 
from your chart of accounts files or /-2-3 
spreadsheets. From the Setup menu, you 
select the accounting package and the peri- 
od to convert, and CFO Advisor loads the 
information. Tests of both ACCPAC Plus 
and Solomon III files ran quickly and accu- 
rately. If you want to convert your /-2-3 
files, you must take a predefined /-2-3 
spreadsheet that comes with the software 


THE NEW LOOK OF FINANCIAL ANALYSIS 








You can split CFO Advisor's 
screen vertically or 
horizontally Into two 
windows. As you sxperiment 
with different scenarios in 
your model, you can test 
them by transferring their 
Information to the Blueprint 
and noting the total effect of 
the change. 





The Biueprint is the first 
screen that appears in CFO 
Advisor. The lines connecting 
numbers across the display 
symbolize relationships 
among the data. You can 
enter new Information into a 
model, modify the scenario, 
snd review the results of all 
your changes on this one 
screen. 


Cre) es) 


and fit your accounts into its structure. 
From there, a few steps take you through 
the conversion. 

CFO Advisor hard-codes the informa- 
tion on its Blueprint. For example, there is 
just one revenue field and one cost-of-sales 
field on the Blueprint. Every general led- 
ger has a chart of accounts listed in num- 
bered categories (1,000 Cash, 1,100 Acct 
Receivable, 5,000 Sales-widgets, 5,100 
Sales-gadgets, and so on). You can load 
the chart of accounts into CFO Advisor’s 
detail screen by using the Match Accounts 
function, which assigns every item in your 
chart of accounts to one of the Blueprint 
categories. The two sales accounts men- 
tioned above would be assigned to the one 
sales category that is charted in the Blue- 
print screen. 

If a chart of accounts doesn’t give you 
enough detail, you can create files that 
itemize sales, cost of sales, fixed assets, 
inventory, operating expenses, and admin- 


CFO Advisor includes more 
than a dozen types of grapha 
to heip you visualize the 
effects of changes to your 
data on different areaa of the 
Biueprint. Here, ratios 
generated by the model are 
being compared with key 
performance areaa. If you 
don’t like the coiors or the 3-D 
effect, you can customize 
your output 
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istrative expenses. In the sales, cost of 
sales, and inventory screens you add a de- 
scription of the item, the number of units 
desired, and a price or cost. In the fixed- 
asset screen, you enter cost, annual depre- 
ciation, and accumulated jation be- 
cause CFO Advisor does not calculate 
fixed-asset depreciation. The expense de- 
tail screen requires only the entry of fixed 
and variable expenses. In all cases, the 
program automatically calculates the ac- 
count totals and compares them with the 
current Blueprint value at the bottom of the 
screen. 

Once you’ve entered information in 
any detail screen, you must move the data 
to the Blueprint with the program’s Trans- 
fer option. It’s not an automatic procedure, 
and you need to do it each time you change 
the detail. In addition, you should remem- 
ber to tum on automatic recalculation in 








Here, CFO Advisor’a Dynamic 
Data Exchange with Microsoft 
Excel haa been activated to 
bring apreadaheet 
capabilities into the 

Blueprint. After you set up the 
interface, the changes you 
make in Excel are sent to the 
CFO Advisor Biueprint and 
the data there ia updated 
automatically. 


the Blueprint to ensure that your screen is 


updated properly. 


TAKING ACTION 

Here's how CFO Advisor's features can 
save you time and deliver information far 
beyond the power of a spreadsheet. Sup- 
pose you own a company and want to ac- 
quire another one. Two prospects look 
good. You keep your general ledger in 
ACCPAC, and the other acquisitions are 
willing to give you their books, one elec- 
tronically in Solomon III and one on paper. 
You want to look at the effect of the acqui- 
sition on your company as a total unit. 

In J-2-3, you’d have to build a balance 
sheet, profit-and-loss statement, and cash- 
flow statement. You’d then build an as- 
sumption, develop all of your own ratios, 
create a sensitivity analysis section, draw 
your own graphs, and hope you didn’t 
make a typing mistake somewhere. You’d 
have to develop custom spreadsheets for 
the mergers of company one and company 
two since they have different charts of ac- 
counts. 

In CFO Advisor, much of the process is 
automated. You'd load your ledger and 
match the accounts to the Blueprint. Then 
you’d analyze your position and save it. 
After that, you’d load company one, ana- 
lyze it, consolidate the two companies 
automatically, check the ratios to see 
where you stand, and save the consolida- 
tion scenario to disk. Then you’d load the 
other company manually and save it. 
Analysis would start when you cut some 
overhead costs on each of the consolidated 
Blueprints and used the Compare Files 
function to see the effects of your changes. 

You could analyze these acquisition 
scenarios in ]-2-3 and get some results, but 
you would spend massive amounts of time 
doing it, only to end up with results that 
wouldn’t be nearly as complete or flexible. 


THE SCREEN PARADE 

Once you’ve got your information into the 
Blueprint, CFO Advisor gives you myriad 
ways to view the data. The Blueprint is 
very informative and a valuable tool by it- 
self. Nevertheless, you'll find 14 other 
well-designed screens in the Display menu 
that start you thinking about the kinds of 
analyses you can perform. 

The screen parade starts with a tradi- 
tional balance sheet and income statement 
that use the same categories as the Blue- 
print. The product-analysis screen com- 
pares revenue and cost-of-sales informa- 
tion entered in the Itemize screen and gives 
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you both gross profit and contribution per- 
centages. The remaining screens show 
both key ratios and the sensitivity of cer- 
tain figures to changes in others. 

The activity ratios show the tumover of 
inventory items and current accounts and 
are meant to measure how efficiently man- 
agement uses its resources. As with the 
other ratio screens, the screen shows the 
ratio, its formula, and its value. The lever- 
age ratios show you how your company’s 
assets are financed, and the liquidity ratios 
relate how well you are prepared to meet 
your outstanding debts. The profitabilty 
ratios include items that indicate how ef- 
fectively your company uses its resources, 
such as Return on Equity. The market ra- 
tios reveal the performance of your compa- 
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ny per share of outstanding stock. 
Although these ratios are good indica- 
tors of problem areas, CFO Advisor also 
includes sensitivity screens that vividly de- 
pict the effects of changes in a key per- 
formance area on profit, cash flow, and 
other key result areas. The program ar- 
ranges (in tabular form) the key perform- 
ance areas on the left, the result areas along 
the top, and the calculated effect of a 1 per- 
cent increase or decrease at the intersection 
of each item. For example, in order to see 
the dollar effect on cash flow of reducing 
accounts receivable by 1 percent, you 
would find Accounts Receivable on the 
left and then follow it to the value that is 


under the column titled Cash Flow. 

In ]-2-3, you can set up data tables so 
that you can plug several values into one or 
two cells and get several calculations of a 
formula. For example, you can enter five 
sales figures, and /-2-3 will return five 
profit amounts, but you can do only one 
data table (that is, one scenario on one or 
two variables) at a time. 

CFO Advisor's sensitivity analysis cal- 
culates several scenarios at once and dis- 
plays them together. On three screens you 
get 15 analyses that show what a change to 
a key performance factor will do to six 
key-result areas. For example, a 1 percent 
increase in sales affects six result areas. To 
see those results in 1-2-3, you’d have to 
write a macro that put ‘‘l percent’’ some- 


DEFINING YOUR TERMS: A Financial Analysis Glossary 


Blueprint The master screen in CFO 
Advisor that summarizes all avail- 
able financial information, generat- 
ing the statistics needed to measure 
management performance. The 
screen includes manually entered 
data, calculated fields, and lines that 
graphically represent the relation- 
ships between various pieces of in- 
formation. It’s a great tool for quick 
“‘what-if”’ questions. 

Cash flew The funds resulting from 
acquiring and using noncash assets 
as well as incurring or reducing 
debt. For example, selling a product 
on account does not generate cash 
since one asset, accounts receivable, 
is increased while another asset, in- 
ventory, is equally decreased. How- 
ever, collecting on the account re- 
duces the asset and generates cash 
flow. 

Du Pont return-on-net-assets-mo- 
del A model that measures how ef- 
ficiently management uses its re- 
sources and how profitably it applies 
them. You perform this measure- 
ment by using a company’s financial 
information to generate a series of 
ratios based on activity, profitabili- 
ty, and net return on assets. 

Financial ratios Calculated indicators 
that measure a business’s financial 
performance. Although the values 
may look meaningless on their own, 
they give the financial community a 
basis for comparison with industry 
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standards and other companies’ per- 
formances. 

Fixed and variable costs In the nor- 
mal operation of a company, costs 
are incurred so that a profit can be 
made. Fixed costs, such as loan pay- 
ments, seldom change from month 
to month, and management has little 
control over their amount. Variable 
costs, such as office supplies, can 
change based on usage or manage- 
ment discretion, and they can be 
controlled through proper manage- 
ment. 

Goal seeking Calculating a result in a 
key performance area based on 
changes to a financial parameter in a 
key results area. For example, to 
reach a certain cash flow (a key re- 
sults area), you want to know how 
much you must increase the sales 


price of your product (a key per- 
formance area). 

Key performance areas Financial 
categories, such as sales and operat- 
ing expenses, over which a compa- 
ny has control. The company is able 
to manage the performance of these 
areas and make changes when nec- 
essary. 

Key results areas Financial catego- 
ries, such as gross profit and cash 
flow, that are affected by activities 
in the key performance areas. They 
are a measure of how well manage- 
ment is using and controlling re- 
sources. 

Leverage ratios Indicators that show 
how a company’s assets have been 
financed. For example, if the ratio 
of loans to total assets is low, the 
company has few debts and may be 
able to absorb more debt in order to 
expand. 

Liquidity ratios Indicators that show 
a company’s ability to repay short- 
term obligations. High liquidity in- 
dicates that a company should be 
able to pay its debts on time without 
selling its assets at less than market 
value. 

Sensitivity analysis An examination 
of the effects of changes made in one 
financial area on another. By ana- 
lyzing these effects, management 
can identify areas where changes 
will yield the most benefit (or the 
least detriment). a. 





Connection CoProcessor” board. It’s 
Easy) Intel's way of letting 

you communicate 
Sc ST almost effortlessly, 
using your PC. And for other PCs and FAX 
machines to send messages to your PC 
with the same ridiculous ease. 

True, you do have to press a few 
keys on your PC. But you don't have to 
set any protocols, wait for a printer 
to do its thing, or stand in line at a FAX 
machine. 


The real labor saver here is CAS. 
CAS is a software link which allows you 
to send information directly from 
applications like Lotus*1-2-3 rel. 2, 
WordPerfect” 5.0, Q&A’ 3.0 and Sidekick” 
Plus. You can now send documents 
simply by indicating what you want to 





de 


send and who you want to send it to. 

And our Connection CoProcessor 
wonr't waste your valuable PC time while 
it’s communicating. You can continue to 
work while it sends programs, data and 
text, across the street or across the globe. 

Because the Connection CoProcessor 
uses its own microprocessor and 
memory to take on the time-consuming 
job of sending and receiving information 
in the background. 

All this, and Intel's toll-free technical 
support and a five-year warranty. Call 
us at 1-800-538-3373 to find out how 
Connection CoProcessor beats the way 
you're communicating today. Coming 


and going. 
. ® 
intel 


(© 1988 treet Corporation. trl is 2regiotsed trademark andl Connecuon CoProcesior tsa trademarks of tel Corporation, Other hrand and product names ae tackemarks of their respective cumers. 
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where and copy the six calculated result ar- 
eas to an area for display. Then you’d have 
to mun the same macro for the other 14 ana- 
lyses so that you had the equivalent of 
CFO Advisor’s three screens. In short, 
you'd have to write pages of macros and 
have special areas all over your spread- 
sheet to keep them in. 

Three other CFO Advisor screens show 
different key performance areas compared 
with net-profit, cash-flow, activity, profit- 
ability, return-on-net-assets, and retum- 
on-equity ratios. Three more screens show 
the effect of the same key performance ar- 
eas on liquidity, leverage, and profitability 
Tatios. 


ANALYZING THE DATA 

Once you've identified areas of concem, 
you can use an impressive set of tools to 
change and analyze your numbers. The 
simplest changes can be entered directly 
onto the Blueprint. You click on a data 
item and change it, and the Blueprint recal- 
culates. All of the ratio and sensitivity 
screens are also updated automatically. 

By using the View Changes option in 
the analysis menu, you can display a com- 
parison of several Blueprint items as they 
stand now versus their previous value. 
You can also leave the View Changes win- 
dow on the screen while you modify the 
Blueprint, and both will change as you 
work. 

More often than not, your analysis re- 
quires changes to some of the small details 
behind a Blueprint number. Using the De- 
tail Input screens, you can perform mini- 
analyses on data that you’ve entered, with- 
out changing the Blueprint. You can 
change actual quantities, prices, and costs 
as well as increase or decrease any of them 
as a percentage of their former value. In 
the expense screens, you can move fixed 
costs to variable costs or change costs as a 
percentage of revenue. As before, the new 
values are compared with the Blueprint at 
the bottom of the screen. When you've got 
the figures you want, you must transfer 
them manually to the Blueprint. 

As you generate several scenarios, you 
may want to save some of them for later re- 
view. Using the menu choice Number Ext, 
you can instruct CFO Advisor to save the 
Blueprint as a new file. The program uses 
the same filename and changes the file ex- 
tension to a sequential number starting 
with 000. The next scenario is assigned 
001, and the sequence continues as long as 
you save with the Number Ext menu 
choice. To set the Blueprint back to its 
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original values, just use Revert and the 
program reloads the default Blueprint. 
Just as the ratio and sensitivity screens 
help you spot problem areas, so do the test- 
options and seek-altematives screens help 
you search for answers. They are laid out 
in a matrix format, with key performance 
areas on the left and key result areas along 
the top. Instead of percentages, the calcu- 
lated values shown on the screen represent 
the actual amount or ratio, so you can see 
the full effect of a change instantly. A few 
keystrokes can tell you, for example, that a 


2 percent change in sales will have a5 per- 
cent effect on your profit, while a 1 percent 
change in sales will hardly affect the profit 
at all. 

The three menu choices for test options 
allow you to enter a percentage change toa 
key performance area and test the effect of 
the change on net profit, cash flow, and 
several performance ratios. Each key per- 
formance area, or row, is independent of 
the others. If you change the sales percent- 
age on the first row, for example, you'll 
see the effect on net profit and the other re- 
sult areas shown across the screen. An in- 
crease in the cost-of-sales percentage, 
shown in the third row, affects the same 
items but only for the third row. When 
you’re done, you can review all scenarios 
without changing the Blueprint. 

The three seek-alternatives screens use 
the same basic layout as the test-options 


screens. However, instead of changing 
key-performance-area percentages, you 
enter the actual value that you want in the 
key result area. CFO Advisor then calcu- 
lates the value needed to reach that amount 
and displays the percentage change needed 
to reach it in that key performance area. 
For example, if you want a net profit of 
$100,000, you enter that amount, and the 
program calculates the new sales revenue 
and other key performance figures needed 
to eam such a profit. Each column is inde- 
pendent of the others, so you can view six 
scenarios on your screen at once. 


GOAL SEEKING 

One of the most powerful tools in CFO Ad- 
visor, and one of the things that spread- 
sheets really can’t do without a huge ef- 
fort, is goal seeking. Instead of having you 
enter detail items and calculating results 
and ratios, CFO Advisor will accept a de- 
sired result and solve backward for the val- 
ue needed to reach it. You know what you 
want, but you want to know how to get 
there. To achieve a certain cash flow in a 
spreadsheet model, you could play with 
the sales price until you reached it. How- 
ever, with goal seeking, you simply identi- 
fy the performance area, sales price, as the 
goal and then enter the desired cash-flow. 
The program calculates the sales percent- 
age needed for the cash-flow number and 
makes changes to other affected data 
items. You can even perform two goal 
seeks at a time. 

In the previous merger example, you 
could use goal seeking to see what kind of 
sales figures your new company would 
need to get the retum you specified. 

After you've toyed with several scenar- 
ios, you can compare them on one screen 
using the Summarize option. Depending 
on the option you choose, the screen 
shows several key performance areas or 
key results areas along the top with their 
values along the row underneath. You then 
use the F2 key to append other scenario 
files to the screen. The program displays 
the new scenario and the difference be- 
tween it and the currently loaded Blue- 
print. Once you’ ve decided on the best sce- 
nario, you can use the Compare Files 
option to load it into memory and compare 
it with the current Blueprint. The screen 
shows both the key performance and key 
result areas on the screen with both the ab- 
solute and percentage differences. 

Most spreadsheet models run from the 
bottom up. You enter data, play with it, 
and generate your result. Goal seeking re- 


AST Bravo/286. Finally, a fast AT- 
compatible that's compatible with 
your budget. If you didn't think you 
could afford a powerful 80286 
computer from a highly re- 
spected manufacturer like 
AST, it's time to think again. 

Introducing AST Bravo 
/286, the high-performance AT- 
compatible that redefines value m per- 
sonal computers. Running at zero wait- 
states, the AST Bravo/286 makes short 
work of a large variety of applications, 
performs wonderfully as a LAN station, 
and offers the kind of flexibility never 
seen before in an inexpensive 286 
computer. 

If you've got a home office or you're 
running a small business, or your big 
business got big by being cost effective, 
the AST Bravo/286 is the perfect answer. 


AST Bravo/286 
Starting At 


$1095" 


That's because word processing, 
data base and spreadsheet applications 
have progressed beyond the power of 


8088 and 8086 computers. The 80286 
is now the standard. And, 
AST Bravo/286 gives you that 
standard, at a very attractive 
price, and much more. 

Speed and expandability 
are only the beginning. AST’s reputa- 
tion for quality and support is the best 
in the industry. It's a combination 
that'll meet your needs, and exceed 
your demands. 

If you're looking for value in 
80286 computing, there's only one 
choice — AST Bravo/286. Give us a call. 
(714) 863-0181 and ask for operator 
BB29, or use our Bulletin Board Service 
number (714) 852-1872, or send us 
the coupon. 
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Find out what 238 experts know 
about the #1 choice 
in PC-maintrame connectivity. 


information into your hands immediately, | PC Magazme that bestowed the coveted 
_ “Editor's Choice” award on Attachmate’s 


APC Week poll of 238 connectivity 
pros put Attachmate at the top in 10 key plus a LAN-mainframe article from 
categories, including overall perform- —— 
ance, IBM compatibility, documentation 
and support. We want to put this : 
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EXTRA!™ software. To get a head start 
on your evaluation process, call for your 
free copies now: 1-800-426-6283. 












lies on models that work from the top 
down. You start with the result and work 
back to the data that will cause it to hap- 
pen. To achieve true goal seeking with 
1-2-3, you'd need a whole set of spread- 
sheets, each one of them crammed with 
formulas you'd have to write. 

CFO Advisor analyzes only one com- 
pany for one period. However, the pro- 
gram allows you to merge scenarios, so 
you can consolidate divisions or test the ef- 
fects of an acquisition. You can also merge 
periods for the same company if you have 
created the figures in separate scenario 
files. Using this option, the program keeps 
track of beginning and ending balances so 
that they are adjusted instead of added. 
You must consolidate periods from last to 






Inc.; 9454 Wilshire Blvd., 
Penthouse. Beverty 
Hills, CA 90212. (800} 
752-5556: (800) 247- 
4452 (in Caltf.); (213) 
278-8000 


List Price: $995; optional Interface Pak, $95; 
Tral Pak without print and save functons, $45 
{reimbursed upon purchase of program). 
Requires: 640K RAM. graphics monitor and 
mouse, one 1.2MB floppy disk drive and hard 
disk, DOS 3.0 or later Microsoft Windows 2.0 or 
higher recommended; expanded memory 
recommended when using Microsoft Excel and 
dynamic data exchanges, 

in Short: A powerhouse financial-analysis 
package for the astute entrepreneur with PC 
prowess. Uses Windows effectively for 
presenting data and testing scenarios, but the 
program is so sophisticated that you'llneed either 
some financial acumen and accounting 
knowledge or plenty of time to learn to use it. Not 
copy protected. 
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first or the balances will not be handled 
correctly. With either option, all the ratios 
and percentages are recalculated to reflect 
the merged figures. 


GRAPHING THE DATA 

A financial analysis package wouldn’t be 
complete without graphs, and CFO Advi- 
sor has 18 of them. Although the graphs 
are predefined as bar, pie, or 3-D charts, 
you can change their colors and styles 
through a Setup option in the Tools menu. 
Most graphs that include values and ratios, 
such as the leverage ratios or profit-and- 
loss items, are presented as bar charts 
while current assets and current liabilities 
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are rendered in pies. Sensitivity analyses, 
where key performance areas are com- 
pared with key result areas in a matrix, are 
shown as 3-D charts. With the Setup op- 
tion, you can also add or remove items 
from the chart to better highlight a certain 
condition. By identifying a second scenar- 
io file, you can change any graph to a com- 
parative display. 

When you print a report, you can enter 
several lines of text to appear at the top of 
the page, and you can check several boxes 
to enable date and time printing, page 
numbers, your company’s name, and a file 
reference. Don’t expect quick results, 
however, because CFO Advisor includes 
graphics output in almost all of its reports. 
A four-page list of the chart of accounts 
took almost half an hour to print on an HP 
LaserJet Series II, and graphs aren’t pro- 
duced any faster. 

The documentation consists of both a 
user manual and an applications guide. 
There is a good explanation of the Win- 
dows basics for novice Windows users. Af- 
ter a brief introduction you immediately 
start a lengthy CFO Advisor tutorial, 
which brings you up to speed pretty quick- 
ly. If you’re a novice business user, how- 
ever, you may want to read the financial 
reference section that accompanies the tu- 
torial before getting started. It provides a 
good overview of the Du Pont theory and 
explains every Blueprint category in de- 
tail. 

The user manual also includes a refer- 
ence section that describes each menu 
choice and a helpful section on how to en- 
ter your own data. In addition, there is a 
separate applications guide that does an 
excellent job of describing how you should 
handle analyses of common business prob- 
lems such as capital planning and break- 
even analysis. Augmenting the manual is a 
complete on-screen help capability. By 
setting a menu choice, you can display a 
help message for a screen, a data item on 
the screen, or a menu command. These 
messages are especially useful when 
you’ ve forgotten the formula for a ratio. 

There are also several handy tools that 
make CFO Advisor a little easier to use. 
You can split the screen horizontally or 
vertically, so you can display the Blueprint 
in one window while viewing an analysis 
screen in another. CFO Advisor also fea- 
tures a dynamic data exchange link with 
Microsoft Excel. Although it’s a tight 
squeeze to get both programs in memory at 


once, the process involves loading a Blue- 
print and then running Excel in another 
window. You can enter data in Excel and 
watch it change in the Blueprint. Again, 
it’s fairly slow, but slick to watch. 


WISH LIST 

CFO Advisor is a tremendous tool and it 
grows on you as you use it, but it’s still 
possible to come up with a wish list of fea- 
tures and fixes for the next version. 
There’s a lot of messy screen handling, es- 
pecially in the detail input, which detracts 


r 


from an otherwise well-designed product. 
An optional depreciation calculation 
would be a nice addition, as would mullti- 
ple interest rates in the loan calculations. 
Automatic consolidations for periods or 
companies would make things easier, as 
would a batch print facility. Even though 
it’s explained fairly well, goal seeking is 
the hardest thing to visualize, and it is a 
good candidate for a dialog window with a 
little more help. You can fulfill parts of this 
wish list by using Excel and the data ex- 
change, but the object is to get it all in a 
single package. 

Version 2 of CFO Advisor should be 
spectacular, but version 1.01 is outstand- 
ing in its own right. If you’re resigned to 
tedious formula writing in spreadshects, 
you'll delight in the ease with which the 
program automatically generates vast 
amounts of data you’ve never been able to 
get from spreadsheets before. CFO Advi- 
Sor may not change the way you do busi- 
ness, but it will change the way you look at 
your business. a 


Mike Falkner is a California-based micro- 
computer consultant and a frequent con- 
tributor to PC Magazine. 
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Some views on why the NEC MultiSyne 
There’s a lot more to the new MultiSync’ 3D monitor from NEC 


than meets the eye. Because instead of making one monitor for each 


NY graphics board, we’ve devel- 


oped a monitor that enhances 





the performance of the modes on 


practically any board. 





With its new microprocessor-controlled digital tuning system, 
MultiSyne 3D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 

Making it perfectly compatible with virtually all systems and 


boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and 


Computers and Communications 


3D is the new monitor standard. 
CGA. For an incredible maximum resolution of 1024 x 768. 

What’s more, MultiSync 3D is equally compatible with you and your 
workplace. There are upfront controls, for easier access. A 14" non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 
as you can see, there’s even a full 360 degree design. 


The way we see it, MultiSyne 3D 





has dramatically raised the 





standards _by which all other color monitors will be judged. 
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_For literature, eall 1-800-826-2255. For technical details call NEC 


NEC 


Home Electronics (USA) Inc. 1-800-FONE-NEC. 
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LAN’s Best Friend 


Dependable UPS systems from American Power Conversion 
support the UPS monitoring functions of: Ds 
H Novell’s Advanced and SFT NetWare 2.1 OMe 
1 3-Com’s 3S/400 server ier Corea 
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Here’s the American Power Conversion Advantage 
Systems allow automatic, secure network shutdown during extended power outages. 


#No supervisor intervention is required. 

f \deal for file servers which are sometimes unattended or attended by untrained personnel. 
Complete power protection from blackouts, brownouts, sags, noise, and surges. 

iThe largest selection of optional UPS interface kits in the industry, including kits for 3-Com, 
Novell (AT and PS/2), Banyan (VINES and DTS), SCO XENIX, Convergent (SPC), Prime 


(2350). 





A broad range of UPS products covers all networking requirements: 
110SE = Miniature UPS for Macintosh SE or PLUS 
330XT  Lowcost UPS protection for network workstations 
450AT For Compaq 386, MAC Il, and CAD workstations 
520ES* For NetWare, VINES, and 3-COM file servers 
800RT* For large file servers with multiple hard drives 
1200VX* For multiple PC’s or very long backup power duration 
*These models provide interface for use with optional interface kits. 
International models available. Inquire about our UPS applications handbook. 


American Power Conversion 


350 Columbia Street P.O. Box 3723 # Peace Dale, Rl 02883 # Tel (401) 789-5735 # Telex 362636 # FAX (401) 789-3710 





CIRCLE 281 ON READER SERVICE CARD 


CONNECTIVITY 


“geet TCP/IP 
for Multiplatform 
Networking ij 


Since they first 
emerged in the mid-1970s, 
the TCP/IP protocols 
have been among 
the most effective toois 
for linking PCs, mainframes, 
VAXes, and other 
dissimiiar systems 


in anetwork. 


by Frank J. Derfler, Jr. 


ne of the most difficult problems that system inte- 
grators and managers face is connecting different types of 
computers in a network. As the number of PCs in an organiza- 
tion grows, so does the need to link those PCs to any of several 
minicomputer and mainframe systems. 

In an ideal world, every computer would exchange infor- 
mation freely with every other computer, regardless of the 
name on the front panel or the processor and operating system 
inside. In the real world, even computers from the same man- 
ufacturer are often unable to exchange data. 

There is, however, one Rosetta stone of the computer 
world that can link a wide variety of mainframe, minicomput- 
er, and PC systems. That common denominator is called 
TCP/IP, and anyone who deals with PCs every day will appre- 
ciate its power. Just imagine a $250 to $500 software package 
that provides easy file transfers and simple electronic mail ser- 
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vices between PCs and many kinds of dis- 
similar computer systems. 

TCPIIP stands for Transmission Con- 
trol Protocol/Internet Protocol. Protocols 
are procedures for communications de- 
scribed on paper and agreed to by the peo- 
ple who design products. The TCP/IP 
standards are brought to life in software 
sold by many different companies. 


WHAT THEY ARE 

The TCP/IP protocols were developed by 
the U.S. Department of Defense when 
DOD scientists were faced with the prob- 
lems of linking thousands of dissimilar 
computers. The DOD paid companies like 
IBM, Honeywell, and Sperry (now Un- 
isys) to develop TCP/IP software for spe- 
cific computer-and-operating-system 
combinations used in the government. 
This seed money was well spent because it 
motivated these and many other compa- 
nies to use their own funds to get onto the 
TCP/IP bandwagon. (See the sidebar 
‘From DARPA to DOD to MIT to AR- 
PANET: The Path to the TCP/IP Proto- 
cols”’ and the diagram ‘*The TCP/IP Pro- 
tocol Stack’’ to learn more about how the 
TCP/IP protocols were developed and how 
they work.) 

In a typical TCP/IP network, a cabling 
and signaling scheme like Ethermet pro- 
vides the basic links between dissimilar 
machines. Ethemet adapters are available 
for practically every type of computer data 
bus. The cable delivers data wrapped in an 
Ethernet packet to each machine. Comput- 
ers with different operating systems and 
architectures that strip away the Ethemet 
packet do not know what to do with data 
that they have received from foreign ma- 
chines unless they find further instruc- 
tions. TCP/IP provides those instructions; 
the packets receive standardized handling 
when they arrive, regardless of the operat- 
ing environment on the receiving side. 

The TCP/IP module used by each ma- 
chine must be customized for the computer 
and its operating system but standardized 
for the network. There are TCP/IP mod- 
ules available for hundreds of different 
mainframe and minicomputer systems and 
for many different PC networks. 

Nationwide and international networks 
of dissimilar computers are assembled in 
basically the same way as are Ethemet net- 
works, except that long-distance transmis- 
sion schemes (such as X.25 packet switch- 
ing) carry the data instead of having 
Ethernet carry it. X.25 gateways ona LAN 
can provide TCP/IP-equipped PCs with 
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both local and long-distance connection 
capabilities. 


HOOKING UP 

PCs using TCP/IP to communicate with 
non-PCs usually talk over a local area net- 
work. Intelligent Ethemet adapter cards 
play an important role in the success of 
TCP/IP on the PC. 

But TCP/IP isn’t limited to Ethemet. 
IBM has an active program to provide 
TCP/IP connections over its Token-Ring 
adapters. The success of Token-Ring, de- 
spite its high cost and cabling hassles, 
makes the marriage of TCP/IP and Token- 
Ring increasingly important. The ability to 
run TCP/IP over Token-Ring and provide 


The throughput of the 
TCP/IP gateway Is 
more limited by the 
speed of the network 


than by its own 


translation activities. 





seamless connections to IBM hardware are 
important IBM marketing lures. 

There are two ways networked PCs can 
use TCP/IP. The first is to load a TCP/IP 
software module into every machine on 
the network. The second configuration 
uses one machine on the network as a gate- 
way out to a TCP/IP network or device. 

When your network has a great deal of 
interaction between different types of ma- 
chines, it makes sense to give every PC its 
own TCP/IP module. The penalties you 
pay for putting the software on every ma- 
chine are greater RAM use and more net- 
work overhead. 

You can partially overcome these pen- 
alties by paying more money for intelligent 
network-interface cards. These cards can 
hold the TCP/IP code in their own RAM 
and take some of the work away from the 
PC’s processor. TCP/IP software pack- 
ages that are partially downloaded to intel- 
ligent network-interface cards take be- 
tween 17K and 24K of active RAM. 
Packages that run on standard interface 


cards occupy nearly 90K of RAM. 

Setting up a TCP/IP gateway is the best 
solution for a homogeneous network of 
PCs that sometimes need access to a spe- 
cific TCP/IP network or machine. The PCs 
on this kind of network do most of their 
work together using whatever PC-to-PC 
communications protocol the network pro- 
vides. PC applications needing TCP/IP 
services send data through the gateway. 
The gateway translates between the PC’s 
network protocol environment and the 
TCP/IP environment. The TCP/IP soft- 
ware typically runs ona machine dedicated 
to the gateway task. 

The throughput of the TCP/IP gateway 
is more limited by the speed of the connec- 
tion to the TCP/IP network than by its own 
translation activities. The connection be- 
tween the gateway and the TCP/IP system 
can be through Ethernet coaxial cable, 
public data networks like Tymnet or Tele- 
net, or private networks like the DOD’s 
ARPANET, or by other means. If a 
TCP/IP gateway connects two Ethemet 
networks, it is called an Internet router. 
Since these networks are so common in 
TCP/IP installations, the phrase TCP/IP 
router is frequently encountered. 


ABOVE TCP/IP 

TCP/IP delivers data in a standard format 
and makes that data available for use in 
higher-level programs. The DOD stan- 
dardized the protocol specifications for 
several other programs that take data from 
TCP/IP and do useful things with it. These 
protocols include the File Transfer Proto- 
col (FTP), the Simple Mail Transfer Proto- 
col (SMTP), and a terminal-emulation and 
communications program called TEL- 
NET. The specifications for these proto- 
cols are carefully described in DOD stan- 
dards publications MIL-STD-1780, 
-1781, and -1782. In addition, efforts are 
underway to standardize the NetBIOS in- 
terface that was originally developed by 
IBM and Sytek. 

Programs supporting the FTP protocol 
give people the ability to log into dissimilar 
machines across a network, use a standard 
command to list available directories and 
files, and exchange files with the remote 
machine. FTP can do some simple data- 
translation tasks like converting data be- 
tween the standard ASCII alphabet and 
IBM’s EBCDIC. FTP is controlled either 
through responses to command-line 
prompts or by commands passed from an 
application program. 

The Simple Mail Transfer Protocol 





A TCP/IP PRIMER: Decoding the Abbreviations of an Emerging Standard 


ARPANET: Advanced Research Pro- 
jects Agency Network. A network orig- 
inally sponsored by the Defense Ad- 
vanced Research Projects Agency 
(DARPA) to link universities and gov- 
emment research centers. The TCP/IP 
protocols were pioneered on AR- 
PANET. 

FTP: File Transfer Protocol. This pro- 
tocol describes how one computer can 
host other computers for the purpose of 
transferring files in either direction. Us- 
ers can see directories of either comput- 
er on the host and perform limited file- 
management functions. Software for 
the FTP client function is usually a part 
of TCP/IP packages for the PC; some 
vendors provide FTP host software for 
the PC. (See also TFTP.) 

IP: Intemet Protocol. IP software keeps 
track of the Intemet address of nodes, 
routes outgoing messages, and recog- 
nizes incoming messages. 

NFS: Network File System. A protocol 
based on IP, developed by Sun Micro- 
systems. NFS servers provide full 
shared-file and printer support, and 


lives up to its name. Programs supporting 
this protocol do little more than follow a 
strictly defined script used to enter and re- 
trieve e-mail messages. Several compa- 
nies market SMTP programs for different 
kinds of computers. The real advantage of 
this protocol is that the commands that 
save and retrieve e-mail messages are the 
same regardiess of what machine acts as 
host. 

The TELNET protocol describes the 
Operation of a communications program 
that knows how to call for services from 
the TCP and IP software. The main pur- 
pose of software that implements the TEL- 
NET protocol is usually to convert the 
computer it runs on into a minicomputer 
terminal. Most of the companies include at 
least a DEC VT-100 terminal emulator in 
their TELNET packages. Some compa- 
nies let you run special versions of popular 
terminal-emulation programs like Walker 
Richer and Quinn’s Reflection on top of 
their TELNET software. This combina- 
tion provides sophisticated emulation of 
Hewlett-Packard and other terminals. 


NFS software is available for many dif- 
ferent computers and operating sys- 
tems. 

NetBIOS: A program originally devel- 
oped by IBM and Sytek to link IBM's 
network software and Sytek’s network 
hardware. NetBIOS evolved as a grass- 
roots standard interface for application 
programs. 

PING: Packet Intemet Groper. An ex- 
ercise program used to test the Intemet 
communications channel between sta- 
tions. 

SMTP: Simple Mail Transfer Proto- 
col. The SMTP describes an electronic 
mail system with both host and user 
sections. Many companies sell host 
software (usually for Unix) that will 
pass mail to other proprietary mail sys- 
tems, such as IBM's PROFS. The user 
software is often included as a utility in 
TCP/IP packages for the PC. 

TCP: Transmission Control Protocol. 
This software bundles and unbundles 
sent and received data into packets, 
manages the transmission of packets on 
anetwork, and checks for errors. 


Almost all of the products that support 
these higher-level protocols are designed 
to communicate with a large host comput- 
er. You can’t get on a network and com- 
municate between two PCs acting as peers 
using FTP, SMTP, or TELNET. Howev- 
er, some companies (FTP Software is one) 
include host programs that let a single PC 
become a host and conduct multiple simul- 
taneous sessions with other PCs running 
TELNET, FTP, or SMTP software. 

All of the companies covered in this re- 
view provide software conforming to these 
higher-leve] standard protocols, but the 
standardization of the NetBIOS interface 
is potentially more important to PC system 
integrators than the availability of the other 
protocols. Developers of PC software 
know how to write for NetBIOS. Work- 
group productivity applications ranging 
from electronic mail to personal schedul- 
ing are available with NetBIOS interfaces. 
The introduction of NetBIOS into this 
suite of applications is anew development, 
and not all of the manufacturers have Net- 
BIOS packages available. 


TCP/IP: Transmission Control Proto- 
col/Intemet Protocol. Originally devel- 
oped by the Department of Defense 
(DOD), this set of communications 
protocols has evolved since the late 
1970s. Because programs supporting 
these protocols are available on so 
many different computer systems, they 
have become an excellent way to con- 
nect different types of computers over 
networks. 

TELNET: A terminal-emulation pro- 
tocol. Software supporting TELNET 
usually comes as a utility in a TCP/IP 
package, and all TELNET programs 
provide DEC VT-100 terminal emula- 
tion. Many companies either provide or 
allow other add-in emulators. 

TFTP: Trivial File Transfer Protocol. 
A simplified version of FTP that trans- 
fers files but does not provide password 
protection or user directory capability. 
UDP: User Datagram Protocol. This 
protocol describes how messages reach 
application programs within a destina- 
tion computer. This protocol is normal- 
ly bundled with [P-layersoftware. @ 


Unfortunately, our tests show that the 
NetBIOS interfaces marketed by some of 
these companies do not play well together. 
We got a few of the NetBIOS products to 
exchange messages between different ven- 
dors’ implementations, but only with a 
great deal of trial and error. 


FILE-SERVER SOFTWARE 
There are no federal standards for higher- 
level file-server software like NetWare or 
Microsoft’s LAN Manager, but several of 
the companies marketing TCP/IP software 
have drivers that can be compiled into the 
NetWare operating system. Microsoft pro- 
vides developers with most of the code 
needed to market TCP/IP drivers for the 
different OEM releases of LAN Manager. 
Sun Microsystems markets file-server 
software called NFS for computers run- 
ning the Unix operating system. The NFS 
software packages allow machines wear- 
ing many different nameplates to interact 
as file servers and clients through TCP/IP. 
Sun’s PC-NFS is described in a separate 
review, . 
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THE CHALLENGE 

Our reviews show that PCs fit into TCP/IP 
networks very gracefully. Many compa- 
nies will sell you TCP/IP software for the 
PC and for specific PC network environ- 
ments. On the PC, TCP/IP software pro- 
vides a fast and efficient way to exchange 
data with computers of different architec- 
tures running different operating systems. 

We tested all of the TCP/IP products in 
this review with a 12-MHz Dell System 
200 linked up to a 68020-based Sun-3/60 
workstation. We felt this was an important 
and valid test because of Sun’s prominent 
position in the high-end TCP/IP market. 
The 3/60 is rated at 3 million instructions 
per second (MIPS)—about the same as a 
top-end 80386-based PC—and has a base 
price of about $10,000. 

In this evaluation, we describe how you 
can use TCP/IP technology to link PCs, 
both individually and in a network, to a va- 
riety of non-PC computer systems. The 
product reviews themselves are relatively 
short because the TCP/IP software is in- 
visible. If everything works right, the pro- 
grams pass data without your ever seeing 
or influencing their activity. The reviews 
do tell you how to mix and match products 
from various vendors to get the exact com- 
bination you need for transparent commu- 
nications. They also describe the file- 
transfer and file-server features that some 
companies supply in addition to basic 
TCP/IP features. 

All of the eight companies in this re- 
view except for 3Com sell more packages 
through other companies than through 
their own channels. Sometimes the pack- 
ages are relabeled and sometimes they car- 
ry the original logo. We tested the products 
from the original vendors, there was no 
point in looking at ten copies of the same 
software under different labels. Lists of 
who resells these products are included. 


COMMUNICATION MACHINERY 
CORP. 


TCP/IP for DOS 


by Paul Ferrill 


Communication Machinery Corp.’s entry 
in the TCP/IP race is called TCP/IP for 
DOS. The product uses a proprietary Eth- 
emet interface board to hold the TCP/IP 
core software and to take much of the pro- 
cessing load off of the host processor. The 
ENP-66 Interface Board has its own Mo- 
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torola 68000 processor and functions as a 
standalone computer after the driver soft- 
ware is downloaded from the host PC. 
CMC sells a bundled hardware and soft- 
ware package called the PC Pack for $925. 

The TCP/IP for DOS package is resold 
by a number of companies, including Ze- 
nith Data Systems, Contel Federal Sys- 
tems, Isicad, Trace, and Alpha Micro. 
Several of these companies do TCP/IP 
business with the federal government us- 
ing CMC products. 

Installation of the ENP-66 board is no 
problem, although its squared-off edge 
makes it a little tedious to insert. Once the 
board is inserted, the software is loaded 
from a floppy disk. The software installa- 
tion is a question-and-answer session that 
configures the software for the specific 
network parameters needed to identify the 
node. Utility programs are provided to edit 
the configuration for any changes that may 
occur. A line must be added to the AU- 
TOEXEC.BAT file to specify an environ- 
ment variable that sets the terminal type. 
Three lines must be added to the CON- 
FIG.SYS file to load the driver software 
correctly. 

FTP, SMTP, and TELNET programs 
come in the CMC package. TELNET in- 
cludes emulators for DEC VT-series, 
ANS|1-standard, or dumb terminals. A spe- 
cial utility called TelTerm interfaces with 
terminal-emulation programs that can use 
DOS interrupt 14; this lets you use special 
emulators for Hewlett-Packard and other 
terminals. 

CMC includes a NetWare interface as 
part of its $925 package. The NetWare 
driver is compiled into the workstation 
shell during the NetWare installation pro- 
cess. This driver allows you to switch 


CMC's $900 TCPIIP for 
DOS PC Pack 
hardware/software 
combination package 
includes an interface 
board with its own 
memory to handle the 
TCPAP implementation. 
The PC’s main memory 
is left alone to perform its 
usual tasks. 
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TCPiP for DOS, Version 4.0 
Communication Machinery Corp. 
1421 State St. 

Santa Barbara, CA 93101 


List Price: TCP/IP for DOS, $300; ENP-66 
Interface Board, $695; NetWare support, $25: alt 
products bundled into PC Pack, $925. 
Requires: 24K RAM, DOS 2.0 or later. 

In Short: A complete TCP/AP implementation 
Including an interface board. The main portion of 
the operating software ts downloaded into this 
board's memory, freeing up more memory in the 
host PC. A comprehensive set of documentation 
and program-development libranes makes this 
product very appealing to anyone wanting 

write his own network applications. 
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among NetWare, TELNET, and FTP ses- 
sions without rebooting. 

CMC’s documentation comes in three 
binders and includes a Program Develop- 
ment Manual. Complete program libraries 
for use by the experienced C programmer 
are also included. These libraries allow 
you to write application programs that can 
communicate over the network in the same 
way the TELNET and FTP programs do. 
CMC provides an implementation of Net- 
BIOS that worked well with Excelan’s im- 
plementation. 

The strengths of the CMC software are 
its small RAM size, good throughput, and 
C program interfaces. It is a particularly 
valuable product for people who want to 
develop applications requiring fast per- 
formance. The cost of the proprietary in- 
terface board, however, drives up the price 
of each installation. 





TCPAP 


The Seven-Layer TCP/IP Protocol Stack: 





Transferring Data Among Dissimilar Machines 
by Frank J. Derfler, Jr. 





Application Database and Terminal- Commercial PC-NFS 
progrema other emulator e@-mall progrems MS-NET 
applications progrems address SMTP. LAN workstation redirector 
addrese NetBIOS. address FTP. software addresses TCP or 
i a H NetBIOS. tt makes a server 
H : appear ae a DOS driva. 
NetBIOS NetBIOS FTP SMTP 
rogrem File Trensfer Simple Mall 
Intarfaces that Protocol software Trenster Protocol 
address TCP addressea TCP. software 
: t i addresses TCP, 
' a 1 
ee se set ot et et at ny at ot tat Dt Din et Rot Dat Rat ot Bet tt Bat at Bat tat tot cobb 
5 Software that ToP 
performa 
transmission- 
control delivery 
and recov: 
Rodina TCP layers 
4 Software that 'P/UDP IP layers 
recognizes 
Internet eee, F ; 
addresses and This diagram is patterned after the typical !SO seven-layer 
UDP routing protocol stack used to identify network structure. It shows 
the upward path through software and hardware that 
Network Driver makes TCPAP a viable means of data transfer among 
3 adapter or Code unique to dissimilar machines jinked in a network. 
serial port driver the hardware 
software 
1 2 Network 
je adapter or jae 
serial port ™~ 


THE INTERNET ADDRESS 


The heart of the IP (Internet Protocol) portion of 
TCPAIP ie a concept called the Internet address. 
This is a 32-bit coding system that assigns a 
number to every noda on the network. There are 
various types of addresses designed for 
networks of different sizes, but you can write 
every address with a series of numbers that 
identity the major network and the subnetworks to 
which a node is attached. Besides identifying a 
Node, the addrees provides a path that gateways 
can use to route Information from one machine to 
another. 

Although data delivary aystems like Ethemet 
or X.25 bring their packets to any machine 
electrically attached to the cable, the IP modules 
must know aach others’ Intemet addresses to 
communicate. A machine acting es a gateway 
connecting different TCP/IP networks will have a 
diffarent Internet address on each network. 
Internal look-up tables and software based on 
another standard—the Address Resolution 
Protocol-are used fo route the data through a 


Z RS-232C to X.25, 
; modem, or other 
To network wives eer teas 
gateway between networks. UDP knows anything about recovaring packets 


Another prece of software works with the IP- 
layer programs to move information to the right 
application on the receiving systam. This 
software follows a standard cailed the User 
Datagram Protocol (UDP). You can think of the 
UDP software as creating a data address in the 
TCP/IP message that tells axactly what 
application the data block is supposed to contact 
at tha address the IP sofiwara has described. 
The UDP software provides the final routing for 
the data within the receiving system. 


MANAGING DATA DELIVERY 


The TCP (Transmission Controi Protocol) part of 
TCP/IP comes into operation once the packet Is 
delivered to tha correct Internet address and 
application part. Software packagaa that follow 
the TCP standard run on each machine, 
establish a connection to each other, and 
Manage the communication exchanges. A data 
delivery system like Ethemet doesn't promise to 
deliver a packet successfully. Neither IP nor 


that aren't successfully delivered, but TCP 
structures and buffers the data flow, looks for 
responses, and takes action to replace missing 
data blocks. This concept of data management is 
called reliable stream service. 

After TCP brings the data package into a 
computer, other high-level programs handie it. 
Some are standardized, like the File Transter 
Protocol (MIL-STD-1780) and the Simple Mail 
Transter Protocol (MIL-STD-1781). if you use 
these standard protocols on different kinds of 
computers, you will at least have ways of easily 
transferring files and other kinds of data. The trick 
is that you usually hava to gat the TCPAP and 


markets aach specific computer. 

Conceptually, softwara that supports the TCP 
protocol stands alone. it can work with data 
received through a serial port, over a packet- 
switched network, or from a network system like 
Ethernet. tt doesn’t need to use or even know 
about IP or UDP, but In practice TCP Is an integral 
part of the TCP/IP picture, and it is most 
frequently used with those two protocols. 
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EXCELAN INC. 
LAN Workplace for 
DOS 


by Paul Ferrill 


LAN Workplace for DOS is the name of a 
family of products consisting of separate 
parts that work together. On the up side, 
this architecture allows excellent flexibili- 
ty. On the downside, you must know ex- 
actly which combination of Excelan prod- 
ucts to buy because they don’t come in a 
single shrink-wrapped box. 

The basic TCP/IP software module of 
LAN Workplace for DOS is called TCPHP 
Transport System. This $100 package pro- 
vides the drivers for Excelan’s proprietary 
network-interface adapters and the TCP/IP 
protocol software. HostAccess ($150) 
adds the TELNET, FTP, and terminal- 
emulation utilities most TCP/IP users will 
want. HostShare ($100) is a Microsoft 
MS-NET redirector, this software lets you 
access files and printers on an MS-NET 
host. HostAccess/3270 ($100) provides 
3270 terminal emulation over TELNET. A 
$50 NetBIOS package and a $25 NetWare 
driver are also available. 

All of this software runs on one of Ex- 
celan’s Intelligent Ethernet Controller 
boards. The board used for this review was 
an $835 EXOS 20ST Ethemet adapter, a 
full-size card with an on-board 80186 pro- 
cessor chip. The processor allows Exce- 
lan’s software to off-load a major part of 
the program to the board, leaving both 
memory time and processor time virtually 
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LAN Workpiace for DOS, Version 3.5 
Excelan Inc. 

2180 Fortune Dr. 

San Jose, CA 95131 

(408) 434-2300 

List Price: TCPiP Transport System, $100; 


NetBios. Program Interface, $50; 
HostShare, $100; HostAccess, $150; HostAc- 
ce8s/3270, $100; driver for NetWare/286, $25; 
EXOS 205T Intelligent Ethemet Controtier with 
256K RAM, $835. 

Requires: 256K RAM, EXOS interface board, 
DOS 3.1 or later. 

tn Short: The Excelan solution integrates various 


Thisis a flexible product with many features, if you 
know which options to order. 
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untouched in the host system. 

After the board is installed, the menu- 
driven software installation follows. You 
select the packages you want to install 
from the main menu. The system can also 
run from floppy disks. 

When the installation process is com- 
plete, all that remains is to create a table of 
host machines and load the driver soft- 
ware. A batch file is provided to install the 
driver software, and it can be copied into 
the AUTOEXEC.BAT file for transparent 
installation. 

After the batch file that loads the driver 
software is executed, the system is ready to 
run. We used the TELNET program to 
connect to the Sun-3/60 machine acting as 
a host on the network. The program emu- 
lates a DEC VT-220 terminal with full 
functionality, including support of editors 
such as VI on Unix machines and EDT on 
DEC VMS machines. Excelan also mar- 
kets a $100 IBM 3270 terminal emulator 
for TELNET. In contrast to the fully 
equipped TELNET, Excelan’s FTP pro- 
gram has no options, but it is quite func- 
tional nevertheless. 

Excelan includes a NetBIOS emulator 
in TCPP Transport System. The version 
of the emulator we received worked most 
of the time with CMC’s NetBIOS, but it 
would not recognize FTP Software’s Net- 
BIOS. 

Excelan offers a separate package for 
NetWare called the LAN Workplace Driv- 
er for NetWare/286. This package pro- 
vides object-code files that must be linked 
into the NetWare shell and the NetWare 
file-server program using the standard 
NetWare OS generation procedures. 

The tight integration of TCP/P Trans- 
port System with NetWare lets you use the 





Like CMC's package, 
Excelan’s LAN 
Workplace for DOS is a 
hardware/software 
combination. Pictured 
here ts the $835 EXOS 
205T Intelligent Ethemet 
Controller card, which 
includes an 80186 
processor. NetWare 
dnvers are optional. 


workstation shell to access both TCP/IP- 
based network hosts and Novell NetWare 
servers. 

Excelan distributes its products through 
VAR, retail, and OEM outlets and through 
international distributors. Support is pro- 
vided through dealers, through regional 
offices, and from the factory via a toll-free 
number. The product is very easy to install 
and performed well in testing, but the high 
cost of the proprietary Ethernet interface 
board needed to run the software runs up 
the price of each installation to over 
$1,000. 


FTP SOFTWARE INC. 
PC/TCP Network 
Software for DOS 


by Paul Ferrill 


FFP Software provides one ol the most 
complete [CP/IP solutions lor IBM PCs 
and coulpatibles You can order its $400 
PCITCP Network Software for DOS in 
versions tu work with just about any net- 
work interface buard on the market Be- 
cause the software is hardware-indepen- 
dent, FIP s PC/ICP 1s castly integrated 
into an existing LAN [he products tested 
for this evaluation were conligured for a 
Westem Digital WD80U3 Etheinet board. 

Installing the PC/FCP soltware is a 
breeze: the bateh lile supplied with the 
software makes it simple. The installation 
program asks a series of questions about 
the destination drive and the drive lor the 
PC/TCP distribution disk Once these are 
answered, the program completes the in- 


Its virtually 
impossible to 
calculate, formulate, 


and configure the 
capacity needs for 


PC LAN hard disks 
these days. 


Introducing Plus Impulse: 
The world first expandable 
PC LAN hard disk system. 


Our revolutionary new expandable hard disk system lets 
you start with the capacity you need now and enlarge 
capacity as your PC LAN needs grow. 

So, how does it work? Simple arithmetic. 

You can start with one 40 or 80 MB Impulse drive. Then, 
when you need, you can add another 40 MB drive. Then, 
add 80 MB or another 40 MB. With Impulse’s breakthrough 
Custer Disk Interface," you can virtually go on and on 
with any combination of 40’s and 80's (up to 32 drives or 
2.6 gigabytes per PC LAN server). 





gm ie TT 


You can use the Impulse drive system in Novell," 3Com? 
and IBM’ PC LAN programs. And it’s compatible with most 
286 and 386” PC LAN systems. 


One feature that never changes, performance. 


No matter how big or how small your PC LAN hard disk 
needs are, Impulse can get the job done. With speed. 

The Impulse system features a 12 millisecond effective 
access time*an embedded controller with 64 KB of on-board 
cache and a maximum transfer rate of 4 megabytes per 
second. Which means an Impulse 40 or 80 MB drive delivers 
300 MB drive performance. 

Even more impressive is the fact that Impulse’s Cluster 
Disk Interface combined with its intelligent drives will 
support the simultaneous flow of data to and from multiple 
drives under advanced operating systems. So, instead of 





Plus Development Corp. 
storage plans. Contact us today. 4 1778 MeCarthy Boiileceras Milpitas, CA 95035 


4 

; 7 
Or go back to configuring, PI DS em nell Rega a 
calculating and reconfiguring us th i “Piet ines ee Cache archingctre Amun 9% hi Impulse ea trademark of Pye 


rpore 
tomorrow. 


mi ‘0 300 MB, ives you 4 a i ie artn icaednd Shamans 
ova iis saa aa , Send me your free book by Plus called “A Guide For : 
How to get Impulse. On Impulse. Specifying Mass Storage Capacity For PC LAN Servers.” 
For complete details on this expandable PCLAN hard disk | Name | 
system, just fill out the coupon and send it in. Or call | Title Cipale | 
1-800-624-5545 ext. 207. | | 
We'll tell you everything you need to know about Impulse. ia ‘ae | 
Then, we'll send you our free book entitled “A Guide For l City. | 
Specifying Mass Storage Capacity For PC LAN Servers’ State Zip 
It’s Plus’ definitive guide to determining storage capacity | | 
for PC LAN servers. Anda valuable reference for anyone | Soop | 
who has questions about the future of their PC LAN network Tam a reseller end user (select one). 
‘J 


Corp. TBM foo registered trademark of International Business Machines Corporation. 386 ia a trademark 
® of Intel Corporation. ©1989 Plus Development Corp. 
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stallation. One welcome aspect: you can 
opt to install only a subset of the programs 
contained on the three 5%-inch distribu- 
tion disks. 

In order to configure the software prop- 
erly, the Internet address of the machine 
must be known, as well as the address of 
the primary host on the network. These 
can be changed later using utility programs 
provided by FTP. Once the software is 
configured, you have to add two lines to 
your CONFIG.SYS file. 

FTP provides a nice test utility called 
PING (Packet Internet Groper), designed 
to cuitact another node on the network to 
test the connection. This is done by run- 
ning an FTP.server program on the other 
node and then executing the PING pro- 


gram. 

The TELNET and FTP programs con- 
form to standards and perform well. FTP 
Software also includes an SMTP mail pro- 
gram, remote print server programs that 
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PC/TCP Network Software for DOS, 

Version 2.03 

FTP Software inc. 

26 Princess St. 

Wakefield, MA 01880 

(617) 246-0900 

List Price: $400; NetBIOS option, $80. 
Requires: 364K RAM, DOS 2.0 or later. 

In Short: A compiete TCP/IP implementation 
that comes in versions for many different network 
interface boards. The software provides more: 
functionality than many other implementations, 
and a major benefit is that existing interface 
boards may be utilized to implement a TCPAP- 
connection. 
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FTP Software's $400 
PC/TCP Network 
Software for DOS is 
hardware independent 
and can run with just 
about any network 
interface board, making 
it an easy addition to 
most existing networks. 
FTP and SMTP host 
Programs are included. 


support remote printing on Unix systems, 
remote file backup, and a number of net- 
work-configuration and diagnostic pro- 


grams. 

Because FTP Software includes FTP 
and SMTP host programs, PCs running 
FTP Software’s version of TCP/IP are not 
limited to acting as terminals for bigger 
hardware. The ability to use any machine 
on the network, including a PC, as an FTP, 
SMTP, or print server can be very impor- 
tant in complex networks. 

FTP Software recently announced a 
version of PC/TCP that integrates into the 
LAN Manager environment. Soon, DOS 
LAN Manager client workstations can 
concurrently access TCP/IP network hosts 
and LAN Manager servers. Prior to the in- 
troduction of this product, client PCs could 
run either PC/TCP or LAN Manager, but 
not both concurrently. 

FTP Software sells primarily through 
OEMs with established distribution chan- 
nels. Some of their OEMs include Acer, 
Allied Telesis, Banyan Systems, BICC, 
Cisco, D-Link, DSC, IMC Networks 
Corp., Interlan, MCAssociates, Proteon, 
Schneider and Kock, Scope, Spartacus, 
Spider, Tiara Computer Systems, Torus 
Systems, Univation, and Wester Digital. 
The OEMs and FTP Software all provide 
technical support for these products. FTP 
Software doesn’t provide a direct solution 
for people who want to integrate with 
NetWare, but Acer, D-Link, Gateway, 
IMC, and Interlan combine FTP’s soft- 
ware with NetWare drivers for their Ether- 
net boards. The offerings from FTP are 
very complete and constitute one of the 
few hardware-independent TCP/IP solu- 
tions on the market. 


IBM CORP. 


IBM TCP for the PS/2 


by Frank J. Derfler, Jr. 


IBM has been in the TCP/IP business for a 
long time. The Department of Defense 
(DOD) contracted with IBM to develop 
TCP/IP modules for specific IBM operat- 
ing systems and hardware several years 
ago, and today there are IBM products for 
the VM operating system, the IBM 
Series/I minicomputer, and various IBM 
Token-Ring, PC Network, and Ethernet 
systems. 

The official name of IBM’s TCP/IP of- 
fering for the PC is /BM Transmission 
Control Protocol for the Personal Sys- 
tem/2 Computer. We'll call it TCP for the 
PS/2, but of course it supports the IP proto- 
col, too. (Since ordering lesser-known 
IBM products is sometimes a challenge, it 
might be useful to have the IBM order 
number, which is 5871-AAA.) Order fea- 
ture 3271 for 34-inch disks or 3269 if you 
have 5%-inch disk drives. The product is 
reasonably priced at $195. 

TCPHP for the PS/2 comes in a large 
three-ring binder. In the back of the binder 
you'll find either sixteen 5'%-inch disks or 
eight 34-inch disks. There are so many 
disks because IBM gives you the drivers 
and accessory programs for each board it 
supports. 

IBM tried to make it easy to install the 
program by providing an installation pro- 
gram and a menu-driven configuration 
program, but installing this package still 
isn’t a task for the novice. The manual 
seems detailed, but it has some significant 
holes. 

For example, the manual tells you to 


| as 


IBM TCP for the PS/2, Version 1.0 

IBM Corp. 

Contact your local authorized IBM dealer. 

LUst Price: $195 for first package, $145 for each 
additional license. 


Requires: 256K RAM, IBM Token-Ring or PC 
Network adapters or specific Ungermann-Bass or 
3Com adapters, DOS 3.0 (for Ethernet 


networks). 

In Short: IBM's TCP/IP package carries a low 
Price and a lot of value. The product interfaces 
with several popular network adapters, includes 
3270 terminal emulation, and comes with every 
Practical TCP/IP utility except the ability to use 
third-party terminal emulators. 
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We had these two talking 
innotime atall. 


Seems like every time these two boys set down together, they commenced to fightin’ 
If one said day, the other night. Good thing the folks at TOPS settled this feud once and for all. 
It's so dang simple, too. Just install TOPS software in each Macintosh and PC in the 
lace. Throw in a network card for each PC. Add a little 
TOPS Tech Specs P ; 7 H D ; 
acme But eee. twisted-pair telephone wire, and suddenly they’re behaving 
ee AppleTalk and FlashTalk runni like family. 
Stee pan inghcepione winnanl’ Next thing you know, they're swapping files, sharing 
eee asa eerie peripherals, and trading data from Lotus 1-2-3 to Excel, _ 
Iker networkcark FS Model sothwugrso, | dBase Ill to dBase Mac, and most other PC and Mac applications. 
or compatibles require Scom EtherLink/MC card | Or tapping into whole other networks and systems, such as 
equivalent. 
. ee can oy ee oo dedi- Novell, AppleShare, Sun, and VAX. 
See What's more, no central file server is needed—though 
TOPS can easily accommodate one as a business grows, And no special training is required. 


No wonder TOPS is the standard for easy-to-use PC to Mac connectivity. 











Maybe that’s why folks say, when cal » 
it comes to making connections, TOPS is the real een / 
McCoy. Call the TOPS Division of Sun Microsystems ¢ Rae when you need connections. 
at 800-445-TOPS (from outside the U.S. and Canada, -— coal J 
call 415-769-8700). Or write ‘em at TOPS, 950 Marina Village ae oe at 
Parkway, Alameda, CA 94501. pf Se | 
Copyright © [989 Sun Microsystems, Inc. 


PERFORMANCE TESTS: TCP/IP PACKAGES 





Excelan and FTP Transfer to Sun Workstation Throughput (kilobits per second) 


Software prove to have - 
The FTP utility was used to transfer 


the winning combl- files of 50K and files of over MB to 699 sest 
nations when the ie bg al beparotoa'tere 

throughput from a PC to recorded with a hand-held stopwatch, 

a Sun workstation via aie terms see corte! oi 

TCPAP Is calculated. oD q oe 





Our benchmark tests for these 
products were simple, but we 


repeated them many times to Transfer from Sun Workstation Throughput (kilobits per second) 


get e good average. tn these 


tests, we used a 12-MHz Dell The FTP utility was used to transfer 

System 200 to communicate files of SOK and files of over 1MB from 00 SEsT 
with e Sun-3/60 workstation the Sun. No jocal processes were 

over Ethemet. active on the Sun. Times were 450 


recorded with a hand-held stopwatch, 
and the throughputs were computed — 300 
‘on the basis of the file sizes. 







PERFORMANCE TESTS: COMPOSITE VIEW 


The differences among the throughput rates of the TCP/IP packages can 
be attributed to many factors, including the types of Ethemet boards 
used in various workstations. Note that the boards with their own on- 
board processors did not group together es the festest or slowest. This supports 
our long-held view that the techniques used in creating the driver software are 
significantly more important in determining throughput than the architecture of the 
Ethernet card. tt is likely thet the throughput for eny of these systems could heve 
been improved by changing buffer and packet sizes, but we used the default 
variables in every case. 

The real long-term advantage of using Ethernet edapters with their own on- 
board CPUs (like those sold by Communication Machinery Corp. and Excelan) is 
that they burden the host CPU less than dumb adapter cards do. The advantage 
becomes apparent when you run other programs at the same time. As the number 
of people doing multitasking grows, this capability will become more important. 

tn transferring data to the Sun workstation, Excelan's LAN Workplace for 
DOS, with its own card, wes second in throughput performence to FTP 





Software's PC/TCP Network Softwere for DOS, which is a software- ms 
onty package. . 

Results for 1AM TCP for the PS/2 are not included because y 
our test-bed did not include a Token-Ring-equipped a PS 
server, and we were not able to compiete our tests ow 


with the 3C501 Ethernet cards that TCP for the 
PS/2 supports. We were able to complete the 
small-file transfers with acceptable throughput 
results, but the system could not complete file 
transfers over about 50K. Relative Throughput 
(LAN Workplace for DOS = 160) 
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put in the first disk and type INSTALL. 
Unfortunately, the installation program 
tries to write a file to a subdirectory called 
BIN without first creating the subdirec- 
tory. The manual doesn’t tell you to create 
the subdirectory, so you are faced with an 
error message and the DOS prompt when 
the program dies. 

IBM supplies the program configured 
for Token-Ring. Configuring other sup- 
ported cards is discussed in the manual, 


Despite the low price, 
TCP for the PS/2 
includes both File 
Transfer Protocol and 
Trivial File 


Transfer Protocol 


software. 





but it isn’tan easy task. TCP for the PS/2 is 
designed to operate on any IBM PC with 
256K of RAM. IBM provides drivers for 
its own Token-Ring end PC Network 
adapters and for certain Ungermann-Bass 
and older 3Com Ethernet cards. Interest- 
ingly, a dedicated PC with an 80286 or 
80386 processor running TCP for the PS/2 
can function as an Internet router. This 
means that it can move IP-addressed pack- 
ets among Token-Ring, PC Network, and 
Ethemet networks. 





Priced at just $195, BM 
TCP for the PS/2iaa 
surprising bargain 
among TCP/IP 
Packages. The program 
comes configured for 
Token-Ring setups, but 
it can be modified for a 
collection of other 
interface cards as well. 


The late arrival of TCP for the PS/2 to 
PC LAN Labs prevented us from arrang- 
ing for a Token-Ring-equipped server, so 
we can’t comment on the throughput of 
this software over e Token-Ring network. 
We installed the software on the older 
3Com 3C501 Ethernet cards that TCP for 
the PS/2 supports. With this combination 
of hardware and software, we were not 
able to complete our performance tests. 
We could transfer small files to our Sun 
server over Ethernet with acceptable 
throughput, but the system could not com- 
plete the transfer of files over about 50K in 
size. We can only assume that IBM’s driv- 
ers for its own Token-Ring are probably 
more efficient than its drivers for the old 
3Com card. 

Despite the low price, IBM gives you a 
full line of utilities. TCP for the PS/2 in- 
cludes both FTP software for file ex- 
changes with host machines and the soft- 
ware for the Trivial File Transfer Protocol 
(TFTP) that allows PC-to-PC file trans- 
fers. 

An important part of the IBM TELNET 
utility is 3270 terminal emulation. Other 
companies offer this type of emulation as 
an option, but 3270 operation is a standard 
part of the IBM TCP/IP package. Also 
standard in the package is SMTP software 
that links to IBM’s mainframe PROFS 
mail system (if the right software is run- 
ning on the PROFS host). 

If you use one of the network interface 
cards supported by IBM’s TCP for the 
PS/2 and you can forgive some foibles, 
this product is a bargain (something of a 
surprise for those familiar with Big Blue’s 
usually daunting price lists). It has an ex- 
cellent set of features, IBM’s logo, and a 
low price. 
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Use it or 
lose it! 


Use 
DataSaver 


standby uninterruptible 
power supply, and protect 
your microcomputer 
against costly data loss 
and hardware damage. 


* Constent AC line protection 
agelnst power disturbances 
and interruptions. 

* Bullt-in aplke/translent 
suppression and EMI noise 
filtering. 

* Powerful sizes to protect any 
aystem from the earliest Apples 
to the iatest PS/2's. 
International modela, elao. 


For more information, call: 
TOLL-FREE 800/332-3440. 

In Callfornia, call 805/541-4160. 

Or write to us et the eddress beiow. 
GSA No. GS 00K-87-AGS5393 PSO1 
DealerVAR inquiries invited 


3440 Roberto Court 
San Luis Obispo, CA 93401 
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Sometimes, even on the best 
planned LAN, everybody doesn’t 
seem to be pulling in the same 
direction. Getting together can 
be a problem. 

Unless you have R2LAN™- from 
the makers of CROSSTALK: 


Sometimes a 
small change in 


your pune ae 


the difference. 


With R2LAN, when you 
co-write a document, you can 
actually co-write it. You and your 
writing partner both see the same 
thing on your own screen, and 
either of you can make a change 
from your own keyboard-and 
both of you will see it immediately. 

That's the kind of screen-to- 
screen, keyboard-to-keyboard col- 
laboration you get with R2LAN. 

In fact, R2LAN lets you treat 
any PC on the network as if it 
were your own, updating data 
files, troubleshooting, or just 
sharing data. 

LAN’s were meant to bring 
people together, There are greater 
benefits than just sharing periph- 
erals and transferring files. At 
least there are if you're using 
R2LAN from CROSSTALK. A 
small change in your equipment 
can make all the difference. 
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RZLAN 


CROSSTALK COMMUNICATIONS 

1000 Holcomb Woods Parkway 

Roswell, Georgia 30076-2575 
404/998-3998 

A Division of Digital ( one or Awociates, In SEN 


Au NYSE listed compam Fora copy af the annual 
report or further infor renee TRO 442-4000 
CRIISSTALK is a registered trademark Xe Digital 
Connie ations Assaciates, Ine R2LAN 1x a lrade- 
mark of Dytital Communications Axsuctates, Inc 
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TCPAP 


FROM DARPA TO DOD TO MIT TO ARPANET: 
The Path to the TCP/IP Protocols 


by Frank J. Derfier, Jr. 

The Defense Advanced Research Pro- 
jects Agency (DARPA) is a small orga- 
nization occupying leased office space 
in the Virginia suburbs a couple of 
miles from the Pentagon, but its impact 
on technology in general and data com- 
munications in particular has been 
huge. 

In the mid-1970s, DARPA saw the 
need to link dissimilar computers 
across the nation to support research ef- 
forts. Back then, computers usually 
used point-to-point leased lines and 
vendor-specific protocols to communi- 
cate. DARPA contracted with several 
organizations to develop a standard set 
of nonproprietary communications pro- 
tocols that would provide easy commu- 
nications among computers connected 
in a multinode network. The TCP/IP 
open protocols that resulted from this 
effort predate the current work of the 
International Standards Organization 
by a decade. 

The TCP/IP protocols evolved from 
work done at MIT and at several com- 
panies, as well as from healthy rounds 
of industry comments. In 1980, 
DARPA installed the first TCP/IP mod- 
ules on computers in its networks. It 
mandated that all computers attached to 
the growing nationwide ARPANET 
had to use TCP/IP by January 1983, but 


NETWORK RESEARCH CORP. 
Fusion Network 
Software 


by Paul Ferrill 


Fusion Network Software from Network 
Research Corp. is a complete TCP/IP 
package; the $495 price ($695 for a special 
PS/2 version) includes a Westem Digital 
WD8003 interface board. If you don't 
want the board, you can get the software 
with drivers for specific Westen Digital 
and 3Com boards for only $300. While the 





DARPA’s planners didn’t expect 
TCP/IP to flourish just because they 
said it should. 

in conjunction with other organiza- 
tions like the Defense Communications 
Agency, DARPA contracted with sev- 
eral companies to deliver TCP/IP mod- 
ules for the computers and operating 
systems commonly used in govern- 
ment. It also contracted with Bolt, Ber- 
anek, and Newman to develop software 
for Unix machines. This contract al- 
lowed universities to obtain TCP/IP in- 
expensively and to work with the proto- 
cols in many different environments. 
Perhaps most importantly, the Defense 
Communications Agency began a pro- 
gram of testing and certifying software 


entry-level software is plain-vanilla, the 
price makes this package one of the least- 
expensive ways to get TCP/IP into aPC. A 
series of $50 optional packages add SMTP 
capability, NetBIOS, network manage- 
ment, programming libraries, and other 
features. 

Physically, installation of the WD8003 
board presents no problem to the average 
user. The board is half-size and can be 
placed in any open 8-bit slot. 

On the software side, we had some 
problems with NRC's installation pro- 
gram. We had to enter the configuration 
files and make some changes to the default 
addresses in order to get the system to run. 


for compliance with the DOD TCP/IP 
standard. 

The problem with many products 
that claim to follow a standard is that 
they are incomplete. (The **EIA-stand- 
ard’’ RS-232C ports on some printers 
are a good example.) Each designer 
adds a little twist or leaves out *‘un- 
needed”’ features to save money or to 
keep the product unique. The Defense 
Communications Agency checked and 
certified TCP/IP products to make sure 
that they met the standard and really 
were interoperable. This testing pro- 
gram ended in 1987, but its result was 
hundreds of products for dozens of 
computers and operating systems, all of 
them certified to meet a set of specific 
standards. 

Almost all American universities 
and federal organizations, as well as 
many corporations, have taken advan- 
tage of the availability and standardiza- 
tion of TCP/IP software, The managers 
of the TCP/IP program recognize and 
openly support the Intemational Stan- 
dards Organization’s efforts to develop 
an extensive set of non-vendor-specific 
protocols. Plans are in place for TCP/IP 
to evolve into something called Trans- 
port Class 4, or TP4, under the ISO's 
program, but few people who manage 
active networks will jump quickly from 
a tested and proven network protocol to 
one that is still evolving. TCP/IP has a 
long and bright future, and best of all, it 
works well today. r 
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Fusion Network Software, Version 3.2.2 
Network Research Corp. 

2380 N. Rose Ave. 

Oxnard, CA 93030 

(805) 485-2700 

List Price: $495 including Wester Digital 


Requires: 256K RAM, DOS 3.0 or later. 

In Short: Network Research Corp.'s 
implementation of TCP/IP provides the basic 
services, leaving the extras as add-on ophons. 
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These procedures were not well docu- 
mented in NRC’s manuals, and it took 
some telephone hand-holding by the com- 
pany’s tech support staff to make our sys- 
tem operational. 

The basic Fusion Network Software 
package provides FTP and TELNET utili- 
ties. NRC’s TELNET program comes 
with emulators for both VT-100 and ANSI 
terminals, though not for VT-220 termi- 
nals. NRC also provides menu-driven pro- 
grams to perform file transfer and remote 
execution of host commands. 

The documentation comes in two 814- 
by I1-inch spiral-bound books: the MS- 
DOS User’s Manual and the Network Ad- 
ministrator’s Manual. 

Network Research Corp.’s products al- 
low you to configure a TCP/IP installation 
in many different ways, and that is their 
biggest advantage. Fusion Network Soft- 
ware has many options, and it is appropri- 
ate for people who are experienced in In- 
temet installations and want to save money 
by picking and choosing the parts of the 
software system they know they'll need. 


SUN MICROSYSTEMS INC. 


PC-NFS 


by Frank J. Dertier, Jr. 


Sun Microsystems is best known for its 
line of high-performance graphics work- 
stations that has proved so popular in com- 
puter-aided design, simulation, graphical 
modeling, and other applications. Sun en- 
dorses the philosophy of open computing: 
its machines use the Unix operating system 
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Network Research 
Corp.'s Fusion Network 
Software canbe 
purchased by itself for 
$300 or with an 8-bit, 
halt-length Westem 
Digital WD8003 
Ethemet interface board 
for $495. FTP and 
TELNET emulation 
programs are standard. 


and support TCP/IP as a network transport 
scheme. Sun workstations come ready to 
communicate on an Ethernet network. 

Sun delivers every workstation with a 
software service called Network File Sys- 
tem (NFS) as part of its operating system. 
As its name indicates, NFS tums a Sun 
workstation into a file server for other 
computers—including PCs—on a net- 
work. NFS is standard on Sun worksta- 
tions, and many other companies offer 
licensed versions of NFS for their Unix- 
based computers. Descriptions of the NFS 
protocols and some sample programs are 
in the public domain, and anyone with the 
time and talent can use them to create NFS- 
compatible software. 

A $325 software product called PC- 
NFS implements the Sun NFS client soft- 
ware on MS-DOS machines. Under PC- 
NFS, the hard disk on the Sun workstation 
acts as additional local drives on the PC, 
and printers attached to the host are avail- 
able to DOS applications. Since the Sun 
workstations use TCP/IP to communicate, 
PC-NFS provides a full implementation of 
TCP/IP, including FTP and other utilities, 
in addition to the ability to redirect DOS 
calls to the Sun for service. 

Even for those without much expertise 
in Unix systems, the NFS application is 
easy to activate on a Sun workstation. On 
the PC side, PC-NFS literally installed it- 
self on our Dell System 200 equipped with 
a 3Com EtherLink II network adapter 
board. Sun supplies the drivers for all of 
the 3Com network adapters, the Unger- 
mann-Bass NIU, and Western Digital’s 
popular WD8003E adapter. The only de- 
tailed piece of information required to in- 
stall the application is the name and Inter- 


net address of the NFS-equipped machine 
acting as a server. The installation pro- 
gram modifies CONFIG.SYS and AU- 
TOEXEC.BAT to load the correct drivers 
and start the redirector. 

After the installation session, PC-NFS 
issued a NET USE command through a 
batch file and linked our PC’s D: drive toa 
volume on the Sun’s hard disk. The whole 
operation was quick and very simple. This 
was particularly impressive considering 
the power and sophistication of the under- 
lying communications protocols and the 
server. 

When we exercised the PC-NFS link, it 
became apparent that NFS won't challenge 
NetWare's LAN speed record. The layers 
of software required to ensure compatibil- 
ity between machines limit the throughput 
performance. Still, the service provided by 
NFS is fast enough for almost all DOS ap- 
plications, although performance slowly 
degrades as more stations load the network 
and server. The PC-NFS service certainly 
shares data between dissimilar PCs more 


The layers of software 
required to ensure 
compatibility between 
machines limit the 


throughput perfor- 


mance of Sun Microsys- 
tems’ PC-NFS TCP/AP 


software package. 





efficiently than the lower-level FTP utility 
for TCP/IP. 

We ran our LAN performance tests on 
the NFS file server. Once we got all of the 
file-sharing and operational protocols ar- 
ranged, everything worked well. NFS per- 
formance on the Sun is influenced by 
many factors: the number and type of other 
applications running on the Sun, the size of 
the data blocks being transferred, and the 
configuration of tre memory in the server. 
These configuration factors can be traded 
off to meet local processing demands. 

Because NFS links different types of 
computers, PC-NFS comes with some 


WE STAND BEHIND OUR LAN 


NEXOS is the LAN system guaranteed to 
satisfy your vital business requirements. 

It’s backed by DSC Communications 
Corporation, the worldwide supplier of tele- 
communications and networking equipment. 
NEXOS’ advanced features plus DSC’s 
unequaled commitment to customer service 
add up to complete LAN Satisfaction. 


The NEXOS 386 protected mode imple- 
mentation and integrated database engine 
deliver unmatched PC LAN performance. 
It’s NetBIOS and TCP/IP compatible, runs 
all DOS-based applications and can be 
configured for Ethernet, Token-Ring and 
ARCnet. 


NEXOS means reliable connections 
with a variety of host systems while 
ensuring data integrity and network 


security. Powerful menus and 
on-line help make NEXOS 
easy to install and use. 


IGUARANTEED| 
We stand behind our = \, gS 
LAN with high quality, 


a py ~j 
single-source products and 


services. There’s no substitute for 
factory integration, on-site service 
and expert technical support on demand. 


When you’re ready for a LAN vendor whose 
number one priority is customer satisfaction, 
you’re in the market for DSC. Call now and 
we’ ll prove it with a 30 day evaluation of our 
NEXOS Operating System, and a free 30 
day subscription to our LAN Saber 
Program; offer expires Nov. 17, 1989. 
For information, or to request an 
evaluation call (800) BUY-NEXOS 





Call or write for additional information: DSC Communications Corporation, 
P.O. Box 110940, Campbell, CA 95011. (800) BUY NEXOS. Se DSC Communications 


Name CT ite 
| Company 
City State 





Address 


Corporation 


Zip _____ Phone 
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Give us an inch... 
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_.and we'll give you 
complete power control. 
MasterPiece. Plus 


Master Piece Plus gives you every- 
thing you need to organize and pro- 
tect your personal computer system. 
It offers five outlets, a master switch, 
surge suppression, noise filtering, 
static protection, a low voltage indi- 
cator, modem protection, anda 
swivel —all in one elegant unit just 
an inch and a half high. 

Master Piece Plus blends in per- 
fectly with any system. Just slide it 
between your monitor and system 
unit, and plug your equipment into 
its five outlets for complete control. 
Its master switch lets you power up 
everything at once, and its individ- 
ual switches let you control your 
peripherals separately. Touch the 
master switch to shut down and 
you'll never accidentally leave any- 
thing running overnight. 

Master Piece Plus also offers the 
most complete protection available. 
Its heavy duty surge suppression 
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circuitry exceeds strict UL and IEEE 
specifications. Its noise filtering 
circuitry protects against EMI and 
RFT. Its two protected phone jacks 
defend your modem (and PC) against 
surges and spikes on the phone line. 
Its nameplate dissipates harmful 
static whenever you touch it. And its 
unique low voltage indicator alerts 
you when your power level drops 
below the safety of 104 Volts, to 
warn you of dangerous low power 
conditions. 

Master Piece Plus even has a 
hidden swivel that lets you adjust 
the angle of your monitor. (Easily 
detachable if your monitor already 
has a built-in swivel.) 

Master Piece Plus— the only com- 
plete power center—only $159.95. 
Call 800-535-4242 or 212-475-5200 
for a Kensington dealer near you. 

Or write to Kensington, 251 Park 
Avenue South, New York, NY 10010. 


KENSINGTON < J, 
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Master Piece, Kensington, and the Kensington logo are registered trademarks of Kensington M:croware Ltd , IDM 1s a registered trademark of Internetione! Business Machines Corp. © 1969 Kenaington Microware Lid 





| onggee 


am. 


PC-NFS, Version 3.0 

Sun Microsystems Inc. 

2550 Garcia Ave 

Mountain View, CA 94043 

(800) 821-4643 

(415) 960-1300 

List Price: $325 

Requires: 512K RAM: 3Com, Ungermann- 
Bass, or Western Digital Ethernet adapter; DOS 
3.1 or later 

in Short: The PC-NFS software uses TCP/IP 
Protocols and its own redirector to make aPC a 
clentof a Sun or Unix computer acting as an NFS 
host. The package also includes basic 
implementations of FTP and TELNET. 
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unique utilities that translate between oper- 
ating systems. One utility converts ASCII 
files between the DOS and Unix formats. 
Another displays the MS-DOS filename 
next to the NFS filename if they are differ- 
ent. If you are using a PC but are more 
comfortable with Unix commands, PC- 
NFS recognizes Unix management com- 
mands for directory and network status re- 

rts. 
si Together, NFS on the host and PC-NFS 
on PCs provide a strong network environ- 
ment system. The PC benefits from the 
large storage capacity on the Sun and from 
the ability to share data files between Unix 
and DOS applications. 

The PC-NFS package includes the 
standard lower-level TCP/IP utilities in ad- 
dition to the NFS redirector software. FTP 
and TELNET are available for communi- 
cating with computers that are not NFS 
servers. The TELNET package includes a 
VT-100 terminal emulator, and FTP gives 
the capability for file transfers with an FTP 
host. No NetBIOS emulation is provided 





Every Sun 
Microsystems server 
supports TCP/IP as a 
network transport 
scheme and comes with 
Network File System 
(NFS) sottware, PC- 
NFS, which costs $325, 
installs on PCs 
connected to a Sun 
server. 


in this version of PC-NFS. 

We were stumped by the FTP pro- 
gram’s inability to link to an FTP host 
when we entered the Internet address. All 
the other versions of FTP we tested accept- 
ed either an Intemet address or a host 
name. The Sun version of FTP accepts 
only the host name and then looks in a ta- 
ble for a correlated address. This won't 
bother most people who use the system, 
but some programmers and system admin- 
istrators might address FTP with an Inter- 
net address. Sun’s technical support peo- 
ple say that this break from standard 
practice is scheduled for revision. 

The full implementation of PC-NFS oc- 
cupied just over 80K on each workstation. 
This included both the NFS redirector and 
the TCP/IP elements and utilities. 

When PC-NFS-equipped PCs are used 
with non-NFS servers, they lack some of 
the flexibility of other TCP/IP implemen- 
tations. For instance, there is no ability to 
act as an FTP host or to use other terminal 
emulators with TELNET. But those minor 
limitations quickly fade when a PC run- 
ning PC-NFS talks to an NFS host. The 
ability to use practically any Unix machine 
as a true file server under NFS is an impor- 
tant step in the integration of PCs and mini- 
computers in workgroup environments. 


3COM CORP. 


PCS/TCP 


by Frank J. Derfler, Jr. 


TCP/IP is important to 3Com Corp; the 
marriage between Bridge Communica- 
tions and 3Com added strong TCP/IP ex- 
pertise and products to 3Com’s PC-based 


networking line. More recently, 3Com 
and Hewlett-Packard announced that they 
will codevelop interoperable systems 
based on TCP/IP technology. 

3Com markets four different products 
that bring TCP/IP services to the PC. Two 
of the products are designed to coexist with 
the Xerox Network System (XNS) proto- 
col stack. We don’t have an XNS server, 
so we didn't test these products, but the 
other two fit nicely into our test-bed. 

3Com is the one company offering both 
a hardware-based TCP/IP product and a 
software-based package. The $295 soft- 
ware product, PCS/TCP, comes with driv- 
ers only for 3Com EtherLink and Token- 
Link adapter boards, but these boards are 
so popular in the market that this isn’t a big 
limitation. The $1,195 PCS/1 package in- 
cludes slightly different software and its 
own microprocessor-equipped network 
adapter card. 

The network adapter used in the PCS/1 
package is called ILANA (Intelligent LAN 
Adapter). Its features are very similar to 
those of the other smart boards: Motorola 
68000 processor, 8-MHz operation, and 
512K of on-board RAM for the 68000. 
The TCP/IP core software downloads to 
the 68000, so the drivers loaded in CON- 
FIG.SYS don’t make a big impact on 
standard RAM. 

A program on the PCS/! disk called 
SETUP loads files into a subdirectory and 
modifies the CONFIG.SYS and AU- 
TOEXEC.BAT files. The author of this 
program was thoughtful enough to relabel 
the original versions of these programs 
with an .OLD extension. 

The PCS/1 software package includes 
FTP and TELNET; NetBIOS and 3270 
terminal-emulation features are optional. 
3Com’s FTP has the standard features, but 
the company provides CONNECT, a very 





PCS/TCP, Version 1.0 


3Com Corp. 

3165 Kiter Ad. 

Santa Clara, CA 95052 

(408) 562-6400 

List Price: PCS/TCP, $295; PCS/1 board, 
$1,195; network licanse. $1,525; PCS/NetBIOS, 
$100: PCS'3270 terminal emuiation, $100. 
Requires: 256K RAM. DOS 3.1 or later 

In Short: The PCS/TCP software package runs 
on 3Com's Ethernet and Token-Ring adapters. 
The PCS/1 board includes an enhanced 
TELNET package. but PCS/TCP alone is an 
excellent value 
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PC TCP/IP PACKAGES: SUMMARY OF FEATURES 
PG 


FIP 
Communication Network The Software Inc. 
Machinery Research Corp. Wollongong PC/TCP 
Excelan Inc. IBM Com. Com. Fuaton Sun Micro- Group Network 
(Products listed in LAN Workplace IBM TCP for 3Com Com. TCP/IP Network systems Inc. WIN/TCP Software 
ascending price order) for DOS thePS/2 PCS/TCP for DOS Software PC-NFS forDOS —_ for DOS 
Liat price (software componant) $100 $195 $295 $300 $300 $325 $395 $400 
FILE TRANSFER PROTOCOL (FTP) 
FTP utility Included e e e e e e e e 
FTP host software Included e ie) e o e e) e e 
TERMINAL EMULATION/COMMUNICATIONS 
TELNET ulllity Included e e e e e e e e 
TELNET software emulates e e e e e e e e 
VT-100 lerminale 
TELNET software emulataa e e o e ° oO oO e 
VT-220 larminala 
Tarminal amulators use o e e oO oO oO ° 
Interrupt 6bh for TELNET inlarface 
Tarminal emulators use o oO e o e e ° 
Interrupt 14 for TELNET Interface 
SIMPLE MAIL TRANSFER PROTOCOL (SMTP) 
SMTP software Included oO e (eo) e e fe) e e 
SMTP PC host software Included © e ie) ° e ie) i) e 
OTHER 
NetBIOS Interface Included e fe) Optional ($100) @ fe) oO oO Optional ($80) 
NetWare IPX protocol e fe) o e o o e o 
drivers Included 
User cen hotkey between TCP/IP 3 @ [e) e e fe) fe) oO oO 
and NetWare without rebooting 
Software downloads to network e ° e e oO ° o ° 
interface card with processor 
[]—Esttors choice @—Yes O=No 


enhanced version of TELNET with 
PCS/1. CONNECT includes XMODEM 
and KERMIT file-transfer capabilities, as 
well as a special documented application 
program interface; this API lets third-party 
developers write programs that directly ad- 
dress the communications package. CON- 


NECT accepts the SmarTerm and Reflec- 
tion terminal-emulation packages, which 
provide HP, DEC, and Data General ter- 
minal emulation. 

We didn’t test the TCP/IP programs for 
multitasking compatibility, but 3Com 
stresses the ability of its software to run un- 
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der Quarterdeck Office Systems’ DESQ- 
view or Microsoft Windows. Using these 
multitasking programs, you can switch 
from one connection or program to an- 
other—for instance, switching among sep- 
arate Novell NetWare, 3Com 3+Share, 
and TCP/IP sessions. 

We ran the 3Com PCS/TCP software 
over 3Com’s popular EtherLink II adapt- 
ers. The package doesn’t include the en- 
hanced CONNECT program that comes 
with the PCS/1 product, and the TELNET 
implementation you get is plain-vanilla. 
Overall, though, this package occupies 
slightly less RAM and has nearly the same 
maximum throughput as the PCS/1. This 
reflects well on the drivers that 3Com pro- 
vides for its boards. 

Again, the value of processor-equipped 
adapter cards like the ILANA isn’t as 
much in their throughput as in their ability 
to off-load the host processor. In a multi- 
function environment, the PCS/1 should 


Free up your credit for other purchases de.t 
while putting Northgate computing power at your fingertips. _ a are oo 

















;waPr~ italia r ; Payments as low 
> . as $40/month’ 
, cle, 
‘exit APPLICATION AND AGREEMENT 
N ae vate "Big N A married person may apply for individual credit. | am applying for (please check appropriate bax}: 
The No (J J08T CREITT with another person. Complete entire application. 


OC IMOFVIDUAL CREDIT but rely on income or assets of another person as a basis for repaying the credit 
Fequested. Complete entire application. 
OC INDIVIDUAL CREDIT. Compicte sections “a” and “Wy” only. 





Works just like your VISA. 
MasterCard, American Express 
or other card. 

Just fill out the “Big N” credit 
information. Send it in at once. 
Prompt approval..your credit 
limit is based on your credit 
worthiness. 

Then call Northgate. One of 
our expert system consultants will 
help design the system that best 
meets your needs. Then just 
say...CHARGE IT! 


Northgate offers flexible long- 
term lease plans too. Suited to fit 
your needs. With up to five years 
terms, if cash conservation is 
your concern, ask about leasing 
your system with Northgate. 


Expires. 








HOURS. Monday - Friday 7 a.m. - 8pm CST 
NEW EXTENDED SAT HOURS: 8a.m.- 4pm. CST 
Canadian Toll Free Order Hotline: 800-338-8383 


Let Northgate start building your computers...TODAY. 


NORTHGATE COMPUTER SYSTEMS, INC. 
13895 Industrial Park Boulevard, Suite 110, Plymouth, Minnesota 55441 ‘Based on purchase price of 1299-00 on the Big N’ 


From Foreign Countries call: Corporate Headquarters (612) 558-0111 - FAX (612) 553-1686, revolving charge. Prices subject to change without novice. 
For compere, goverment and instsione! sates in Tamas, Louisiana and Oklahoma, cail (512) $43-7501 Offer not valid for APO or FPO customers. 





For Quality Computer Products. 


























SYSTE 





e Built-in Floppy 
e Phoenix Bios, C 


© 2 Serial, 
Built-in EG 


MONITOR: 







e Tilt & Swivel Base 
© 80 x 25 Display 





ited) uted: $3 j 


Amdek 


Video 210 Plus Amber $ 99 
Video 410 TTL Monochrome 145 
Video 432 PS/2 Monochrome 149 
Color 732 PS/2 VGA 399 
SmartScan 735 MultScan 469 
Computer Accessories 

EGA & CGA Data Display 999 
Comerstone 

SinglePage Display 699 
Magnavox 

7BM623 12° TTL Amber BS 
7CMB515 14" Comp./RGB 279 
78M749 14" Flatsquare VGA 149 
CMB762 14” Comp/RGB 249 
9CM043 14” HiRes EGA 349 
9CM062 14° VGA Color 349 
9CMOB2 14” VGA Color 399 
NEC 

Multisync 2A 519 
Multisyne 3D 689 








Pc/TOO 80286 
mm CONFIGURATION 


5 MHz Intel Processor 
* 12K, Expandable to 4MB 


 1.2MB Floppy oad Controller 
lock & Calendar 


hanced Keybo 
e 101 Key eniel & PS/2 Mouse Ports 


AICGA Controller. 
e Four Expansion Slots 


14” Color RGB Display 


e Green Text Switch 
SYSTEM PRICE 








Packard Bell 
PB-1272 12” TTL Mono $ 79 
PB-1472 14” TTL 132 Col. 109 
PB-1422EG 14" HiRes EGA 359 
PB-B526MS 14” Uniscan 449 
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Polaroid 
Palette EGA Plus 

Seiko Instruments 
CM-1430 14° VGA 

Taxan 

770+ Multi-Vision 14” RGB 
Wyse Terminals 

WY-30, 50, 60 

Zenith 

ZFM-1490 14” VGA Analog 





$2199 
549 
479 





















Call 


MULTIFUNCTION CARDS 


ATD-ZuckerBoard 

Color Half Card 69 
Monochrome Graphics Adapt. 79 
576K Half Card Memory 59 
AT-Primary Memory Board 99 


VIDEO SEVEN 


rR eae: 





AST 


Six Pak Plus Board 119 
VGA Plus Adapter 389 
Hot Shot 286 Board 349 


Rampage/286 512K 
Boca Research 


TopHat 128K Expansion 
BocaRam/XT 0-2MB Board 


BocaRam/AT 0-4MB Board 149 
BocaMCA Serial/Parallel 145 
Boca Dual Graphics Adapter 69 
Boca Multi EGA 175 
DCA 

Irma 2 3278 Board 699 
Emerald 

3XTwin Local 5251 Emul. 549 


3XMate-48 5250 w/4800Bd 1299 
Everex 

Ram 3000 Dlx. 0-3MB Bd. 89 
RAM 8000 Dlx. 0-8MB 16-Bit 289 
Micro Enh. Dlx. B00x600 179 
EVGA 256 Colors 1280x600 279 
Sth Generation 


Logical Connection 256K 429 
Logical Connection 512K 489 
Hercales 

InColor Card 199 
Graphics Card Plus 169 
VGA Card 199 








intel 
AboveBoard 2 Plus w/OK $319 


AboveBoard PS/286, 512K 419 
AboveBoard Plus w/512K = 429 
AboveBoard Plus 1/O 512K 579 
Inboard 386/PC 80386 CPU 579 
inboard 386/AT 80386 CPU B99 
Connection CoProcessor 759 
8087 PC/XT CoProcessor 95 
80B7-2 PC/XT 8MHz CoP. 135 
80287-8 IBM XT BMHz CoP. 219 
80387-16 16MHz 80386 399 
Orchid Technology 

TinyTurbo 286 229 
RamQuest I] Board 545 
ProDesigner VGA Adapter 319 
Renaissance 

VGA 800x600 256K-PAL 259 
Video 7 

Vega Deluxe Adapter 209 
Vega VGA Adapter 279 
FastWrite Video Adapter 299 


STORAGE DEVICES 





Everex 
Floppy Stream 40 40MB Int. 349 
Excel Stream 40T 40MB Int 529 
Excel Stream 60 60MB Ext 869 
lomega 
Bernoulli Box II Int 789 


Maynard 
Maynstream 60MB PS/2 Ext. 
Miniscribe 


Call 


8425 20MB 3%" 40Msec 249 
3650 40MB 5%” 61Msec 329 
3053 44MB 5%” 25Msec 469 
6085 70MB 5%” 28Msec 599 
Mountain Computer 

TD-4000 40MB Int. Tape 369 
TD-8000 80MB8 Int. Tape 445 
PC-TOO 

TD-4000 40MB TapeBackup 339 
Plus ment 

20MB HardCard 499 
40MB HardCard 679 
20MB/40MB Passport Call 


A 
4 (@ 


Your Source for Hardware, Software & Peripherals 

















ASK OUR SALES CONSULTANTS TO HELP YOU CHOOSE FROM OVER 4,000 PRODUCTS. 







STORAGE DEVICES 


Seagate 

ST-225 20MB w/cont 
ST-238 30M8 w/cont 
ST-251 40MB % Height 
ST-4096 BOMB Full Height 


$249 
289 
349 
389 


Bridge-File 5%" External 249 
Omni Board Conwoller 79 
Smartimage 60MB Internal 479 
QIC-File 60M&8 External 599 
Weltec 


Subsystems 
Epson, Nec, Toshiba, Zenith 
FDD 199 
20MB External Hd. Drive — Call 


COMPUTERS j 


AST 
Bravo/286 8MHz, 512K Call 
Premium 286 & 386 Dsktps. Call 


Compaq 
Desktops and Portables Call 


1BM 

PS/2 Model-30 w/20MB 1599 
NEC 

MultiSpeed HD 20MB 1999 
ProSpeed 286 16MHz 80286 Call 
UluaLite Laptop 9.83 MHz New 
Panasonic 

Business Partner 80286 839 
PC-TOO 

256K 12MHz 8088 Desktop 479 


512K 8MHz 80286 Dsktp. 799 
512 12MHz 80286 Dsktp. 899 


Sysgen 

ProSystem 12MHz w/40MB 1999 
Toshiba 

T1000 8088 Laptop 779 
T1200 Floppy/HD Laptops Call 
T1600 12MHz 80C286 20MB Call 
Zenith 

80286/386 Desktops Call 
SuperSport 8088/286 Laptop Call 


COMMUNICATIONS 


Anchor 


1200 Baud Internal 69 
1200 Baud External 99 
2400 Baud internal 119 
2400 Baud External 169 





INTEL 
PS/2 2400B Internal 
5149 
Avetex 
1200hc External 99 
2400 Baud External 129 
Everex 
Evercom 12 1200 Baud Int. 80 






Evercom 24+ 2400 Int 
Evercom 24E+ 2400 Ext 


$149 
199 















Personal Modem 1200 
SmartModem 1200 Baud 
SmartModem 2400 Baud 
tntel 

24008 Classic Internal 
2400EX External 


129 
275 
419 


229 
179 


699 
149 













FX-505 Hi-Res Scanner 
Practical Peripherals 
1200 Baud Internal 
1200 Baud Stand Alone 
2400 Baud Internal 
2400 Baud Stand Alone 


FO-220 Facsimile Machine 899 
The PC 

Complete Fax 4800 Board 259 
Complete Answering Machine 229 
Complete HandScan % Page 169 
Complete Full Page Scan. 579 


PRINTERS 


129 
169 







ASP-1000 9-Pin Flatbed 
Allegro 24 24-Pin Flatbed 


159 
319 








PANASONIC 

KX-1180 192cps, 

80 Column 1175 
Brother 
M-1709 240cps, 132 Col. 369 
HR-20 20cps Daisywheel 329 
HR-40 40cps Daisywheel 589 
LX-800 180cps, 80 Column 165 
FX-850 264cps, 80 Column 339 
FX-1050 264cps, 132 Col. Call 
LQ-500 180cps, 24-Wire 269 
LQ-850 330cps, 24-Wire Call 
LQ-950 264cps, 24-Wire Call 
LQ-1050 330cps, 132 Col. Call 
LQ-2550 500cps, 24-Wire Call 
Hewlett Packard 
Thinkjet 2225 329 
Pacific 25-in-one HP Font 279 
NEC 
P2200 Pinwriter 24-Wire 359 
P5200 Pinwriter 265cps S19 
LC-890 PostScript Laser 3295 
Okidata 
MS-172 180cps, 80 Col. 199 
ML-320 300cps, 80 Col. 359 
ML-390 270cps, 24-Wire 499 




















KX-P1191 280cps, 80 Col. $239 
KX-P1124 192cps, 24-Wire 339 
KX-P1592 180cps, 132 Col. 379 
KX-P1595 200cps, 132 Col. .449 
KX-P1524 24-Wire, 132 Col. 559 











KX-P4450 Laser Call 
Seikosha 
SPI600Al 160cps, 9-Pin 179 





SK3000AI 300cps, Color (opt.) 365 
Star Micronics 

NX-1000 1 80 Col = 159 
NX-1000 7-Color, 80 Col. 229 


PLOTTERS/ DIGITIZERS 






Chinon 
DS-3000 FlatBed Scanner 
Houston Instruments 
9012 HIPAD+12"x12" Tab. 
PC695A 4-Pen AGS Plotter 












3503 11"x11 

DI- “x11” Digitizer 
hics 

SummaSketch + 12"x12" 

















Aldus PageMaker 
Ashton-Tate dBase IV 459 
Ashton-Tate MultiMate ll 289 


BLOC PopDrop 

BLOC Form Tools 
Borland Quattro 

Breakthrough Proj Manager 355 
Central Point PC Tools 50 
Central Point Option Board 129 
DAC EASY Accounting 60 
Defrina Per: FORM 159 
Sth Generation FastBck Plus 98 









FoxBase+ Development 199 
Funk Software Allways 90 
Fank Sideways 40 
IMSI Magician Graphics 119 
IMSI OptiMouse 75 
TMS! Turbo CAD so! 








Intuit Quicken $ 33 
Logictech C7 Serial Mouse 80 
ScanMan Scanner 1B9 


Loms I-2-3 299 
Lots Agenda 289 
MECA - Managing Your 119 
Meridian Carbon-Copy + 119 
Micro Pro WotdStar Pro 189 
Microrim R:Base for Dos 439 
Microsoft Mouse 109 
Microsoft Windows 286 70 
MSC OmniMouse 39 
Nantucket ree 419 
Nolo Press Wil!Maker 45 
Nolo Press For The Record 38 


1HL COMPLETE PC 
The HandScan 
5149 


PaperBack VP-Planner +2.0 119 
Peachtree Accounting 169 
Peter Norton Commander 40 
Peter Norton Adv Utilities 80 
Quarterdeck DESQView 80 
Server Tec! EasyLan 179 
SPC: Ist Choice 3.0 90 
SPC: Ist Publisher 2.0 80 
SPC: Ist Graphics 89 
The Software Group Enable 399 
TOPS for DOS 119 
TOPS InBox PC LAN 339 
Traveling Lap-Link + 85 
WordPerfect 5.0 219 


Xerox Ventura Publishing 2.0459 





aq yle= 


Your Source for Hardware, Software & Peripherals 
In U.S.A. 


800-233-8950 


In Canada call: 800-233-8949 
All Other Areas call: 717-327-9575 Fax call: 727-327-1227 


Educational, Governmental and 
Call toll-free: 1-800-221-4283 


CMO, 101 Reighard Ave., Dept. Bl, Wil 


Over G00 000 SATISFIED 


CUSTOMERS 


POLICY: Add 3% (mmimum $7.00) shi 
handling. Larger shipments may require 


PA 17702 
MAJOR CREDIT CAROS ACCEPTED 





and 
Pradrional 


Personal and company checks require 3 weeks MicmocameuTen 


to clear. For faster delivery. 
cashier's check or bank 


, use your credil card or send 
order Credit cards are 


MARKETING COUNCIL 
ve Dow Careeteg Sanat ata me 


not charged unul we ship. Pennsylvania and Maryland residents add appropnate 
sales tax All prices are USA. prices and are subj to change All items are subject 


to availability. Defective software will be 


wath the same item only 


will be replaced or repaired at our discretion within the terms and limits of the 


manufacturer's warranty We cannot 


guarantee campatibility All sales are final and 


teturned shipments are subject to a cestocking fee. We are not responsible for 


typographic or photographic errors. 
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continue to operate with little degradation, 
but the throughput of the PCS/TCP pack- 
age running on a ‘‘dumb”’ Ethernet card 
will slow down. - 

It isn’t fancy, but for the large number 
of people with 3Com cards the PCS/TCP 
package provides a relatively inexpensive, 
fast, and efficient TCP/IP alternative. 


THE WOLLONGONG GROUP 


WIN/TCP for DOS 


by Frank J. Derfler, Jr. 


Wollongong is an Australian aborigine 
term meaning ‘ ‘beautiful place by the 
sea.”” WINITCP for DOS, marketed by 
The Wollongong Group, tries to make 
your LAN a beautiful place (if not by the 
sea) with a complete and flexible product 
that is easy to install and use. 

WINITCP for DOS supports a wide va- 
riety of Ethernet network interface boards 
through customized drivers, Token-Ring 
NetBIOS drivers, or NetWare IPX drivers. 
Drivers for Western Digital, Novell, and 
3Com boards come in each package. The 
WINITCP package also includes software 
supporting the Serial Line Interface Proto- 
cols (SLIPs). SLIP software lets you send 
TCP messages out the serial ports on a PC 
for connection to a remote host. Wollon- 
gong has TCP/IP solutions for practically 
every type of network retrofit or new in- 
stallation. 

The $395 WIN/TCP package includes 
the TCP, TELNET, and SMTP utilities 
and all of the network and SLIP drivers. 
You don’t have to order a separate version 
for each hardware configuration. In addi- 
tion to the standard set of utilities, 
WINITCP also includes programs to exer- 
cise the TCP/IP network, manage remote 
printers through TCP/IP, and access re- 
mote users’ directories. A NetBIOS emu- 
lator is not included as part of WIN/TCP, 
but because of the unique configuration of 
this product, NetBIOS services are often 
still available on networks. 

The relationship between WIN/TCP 
and NetBIOS requires a little explanation. 
The standard concept of NetBIOS soft- 
ware is as an application-program inter- 
face sitting above TCP and the User Data- 
gram Protocol (UDP). In this concept, 
programs such as file-server and e-mail 
packages make standard NetBIOS calls 
that pass to TCP/IP or other transport-layer 
software for service. The WIN/TCP pack- 
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age includes the software to do this, but to 
gain flexibility, Wollongong also includes 
a version of TCP that sits on top of and in- 
terfaces NetBIOS or Novell’s IPX. This 
upside-down arrangement gives WIN/TCP 
the ability to work with Token-Ring and 
other network adapters that typically don’t 
have TCP/IP services available. 

The configuration of WIN/TCP as an 
‘‘up top’’ module makes it easier to use 
with Novell NetWare than any of the other 
TCP/IP implementations. Instead of being 
compiled into NetWare when the network- 
ing software is installed, the WIN/TCP 
driver for IPX sits on top of IPX and uses 
its services. Everything stays simple. Be- 
cause IPX is unchanged, you can design a 
workstation software system that lets peo- 
ple move quickly between a pure TCP/IP 
Ethemet session and a NetWare session 
without rebooting. You can also install 
TCP/IP services on an existing Novell 
LAN without recompiling the NetWare 
workstation shell. 

In theory, the upside-down configura- 
tion of WIN/TCP over Novell’s IPX 


should give it slower performance than . 


drivers that are compiled into the NetWare 
sheli. We did not test all of the NetWare 
configurations, but in a few comparative 
tests we saw surprisingly little difference 
in performance. WIN/TCP was near the 
top of the pack in performance doing pure 
TCP/IP file transfers with the Sun worksta- 
tion and Dell System 200 PCs in our net- 
work test-bed. 

Wollongong’s installation program 
copies the correct files to the hard disk and 
modifies the CONFIG.SYS file. The in- 
stallation is simple, but if you want to cus- 
tomize programs such as the TELNET 
VT-100 emulator, Wollongong gives you 





FACT FILE 
EDITOR'S CHOICE 


WIN/TCP for DOS, Version 4.0 


(415) 962-4374 

Ust Price: $395 

Requires: 384K RAM, DOS 3.1 or later. 

In Short: WIN/TCP is a flexible implementation of 
TCP/IP for the PC that easily integrates into 
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the ability to do so. You can mun terminal- 
emulation programs with interrupt .14 ser- 
vice, such as Reflection or Crosstalk Mk.4, 
on top of FTP. 

Wollongong also provides a utility to 
unload the major section of code from 
RAM if you want to stop using TCP/IP and 
free up RAM space. About 14K of driver 
software loaded by CONFIG.SYS stays in 
RAM, but the majority of the software will 
unload. 

Other Wollongong utility programs ex- 
ercise the network by generating automatic 
queries and responses and help find users 
on a network. Wollongong includes an 
FTP Server module that allows PCs to act 
as FTP servers. Because of the power 
available in today’s 80386-based PCs, it is 
increasingly important (and increasingly 
feasible) to have FTP server software 
available at the PC level. 

Wollongong supplies excellent docu- 
mentation. Separate installation and opera- 
tion manuals provide detailed information 
covering the core TCP/IP software and the 
utilities. 

Because of its flexible and pragmatic 


The Wollongong 
Group's $395 WIN/TCP 
for DOS software 
package offers 
customized drivers that 
support a good selection 
of Ethemet interface 


protocols builds in great 
flexibility. 


Channel Architecture versions. Whether 





If you think all 


ETHERNETS 
are created equal... 


think again... 





er and again... 





— and again. 





G/ Ethernet Micro Channel adapter 





hree high performance Ethernet adapters Gateway also offers NetWare, as well as a full line 

for NetWare that strictly comply with the of Ethernet accessories. You get the complete 

IEEE 802.3 networking standard. So you Ethernet LAN solution from a single source. 
get both the highest performing LAN* es And best of all, when you choose Gateway’s 
and the Ethernet standard. aT) USS G/Ethernet, you get the product 
Gateway’s G/Ethernet is available i ™ quality, reliability, and technical support 
today in 8-bit PC, 16-bit AT, and Micro ist SS » that have made us one of the leading net- 


working companies, year in and year out. 


you have IBM PCs, XTs, ATs, any of the 


G/Ethernet features special communications 
and queueing software to maximize your data 


PS/2s, or compatibles, you can connect ; / *Call today to get your FREE copy of the 
them together with G/Ethernet adapters in as / G/Ethernet performance benchmark report. 
any combination to build the fastest Ethernet 1-800-367-6555 

LAN possible. (714) 553-1555 in California 
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access. It also has four times the on-board memory Oateway 
[4 communications, inc. 


compared to most other Ethernets. So heavy data 


traffic, like spreadsheet or database applications 
between PCs on the LAN, won’t slow you down. 


2941 Alton Ave @ Irvine, CA 92714 


G/Ethernet 1 a trademark of ot Gapeway Commumeanons, inc. All other trademarks are of thor 
respective manufacturers. Copynght © 1968, Gateway Commumcations, Inc. All nghts reserved. 


Get on with 
your business 


ALLOY’s 386/MultiWare™ 
The DOS Multiuser Solution for Your Business 





... on the job in the afternoon. 


ALLOY’s 386/MultiWare is a true MS-DOS™ multiuser, 
multitasking solution that installs itself and runs the most 
popular DOS software. So, if you're the dealer who sells it 
— or the buyer who uses it — 386/MultiWare lets you get 
on with your business. 

Basic components include ALLOY’s multiuser, multitask- 
ing operating system, NX3867™ 2-user plug-in card and/or 
8-user plug-in card with a connector box. Each user can min 
8 tasks simultaneously. Current configurations support from 
3 to 21 users. 


Call us for more information on 
386/MultiWare at 1-800-544-7551 ALLOY 
fin MA 508-875-6100). 


ALLOY COMPUTER PRODUCTS, INC. 


100 Pennsylvania Avenue, Framingham, MA 01701 
In Europe: Tel. +44 285 659571 In Australia: Tel. +613 561 4988 
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o complete your library of PC Magazine 

send $8.00 for each back issue ordered 

($9.00 in Canada, U.S. funds only) to: 
Ziff-Davis Publishing Company, P.O. Box 5999, 
Cherry Hill, NJ 08034, Attn: F Hunter. Be sure 


to include month and year of the issue ordered. 
For availability call 1-609-354-4975. 








| CONNECTIVITY 
TCP/P 


PE EDITOR'S CHOICE 


Ts © The Wollongong Group 
WIN/TCP for DOS 


There are two categories of products 
that bring TCP/IP to the PC: those that 
tun only with their own network 
interface boards and those that run on 
a variety of interface adapters. The 
differences between these approaches 
are seen mainly in pricing and in the 
amount of RAM that remains 
available to DOS. The fact that cards 
with on-board processors don’t load 
the host computer’s processor can be 
significant, but much of the 
advantage of the proprietary boards is 
lost in state-of-the-art installations 
because you can unload utilities or 
use third-party memory-control 
products to release most of the RAM 
when you aren’t using the TCP/IP 
products. 

The package with the most 
features, flexibility, and value is The 
Wollongong Group’s WIN/TCP for 
DOS. The Wollongong Group 
provides all the options, including 
NetWare support and drivers for 
common Western Digital and 3Com 
cards, in one package at a fair price 
($395). 

If you don’t need NetWare 
integration but you do need NetBIOS, 
PC/TCP Network Software for DOS 
from FTP Software is a good 
alternative to Wollongong’s product. 
It produced the fastest throughput 
times in testing. 

If you want a package that comes 
with its own hardware, the best option 
is Excelan’s LAN Workplace for DOS 
with the EXOS 20ST Interface Board. 
This combination was the second- 
best performer in testing. 





approach to system structure, we like the 
way Wollongong brings TCP to the PC. 
WINITCP for DOS provides good solu- 
tions for most PC and TCP integration 
problems. a 


Frank J. Derfler, Jr., is workgroup sys- 
tems editor of PC Magazine. Paul Ferrill 
ts an electrical engineer with a wide range 
of experience in micro- and minicomputer 
systems. 
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Sometimes even the most 
advanced tech nol O 
starts with a simple i Ca. 


Finding a way to make a printer with 
laser quality, but without laser cost, 
was no easy task. So when Canon 
engineers designed the BU-130, 
they were quite surprised to find 
such a simple answer. Bubbles. 
Millions of tiny ink bubbles, in fact, 
that quickly and quietly print at up to 
360 DPI for performance that’s almost 
unheard of in a non-impact printer. 


The BJ-130 Bubble-Jet Printer provides 
incredibly precise print quality for every- 


thing from text to graphics and lets you 
print on just about any plain paper you 


choose. Even paperas wide as 16.5inches, 


BJ-13 0) 


Bubble-Jet Printer 


For more information, call the Bubble-Jet Hot Line 1-800-453-7000 
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thanks to a 136-charactey/line car- 

riage that's the widest in its class. 

And when it comes to virtually 

maintenance-free performance 

the BJ-130 is also in a class by 

itself, with built-in automatic clean- 

ing and a unique 48-nozzle print 

head that lasts for years. Along 

with high speed operation that's so 

Quiet you can keep the unit right by your 

desk, convenient cut-sheet feeding 

plus complete software compatibility, 

the BU-130 Bubble-Jet Printer is simply 
faster, simply quieter, simply clearer. 

Quite simply it's a better way to print. 


e 








Craig Bruce—a mannequin dealer 
in Oakland, California—is normally far too busy 
to spend hours on his desktop publications. 


* 
~ a 


_ 


Q- 
LOGiTECH 

















Narmal people can't functian with their heads 
stuck ina manual, so we developed a publishing 

[sem ann] 
program that hardly needs ane. MANNEQUINS 






Narmalt people expect to see on 
poper what they sow an the screen, { 
sa we included Bitstream Font- 

ware™ and full WYSIWYG display. 


Narmal peaplie can be graphic designers but 
usually aren't, so we provided the features mast 
people need, not what they dan't 


Narmat peaple have higher standards than 
budgets. Our program earned the name Finesse 
4 and costs anly $179. 
i 


m4 Each program 
= 
cames with ~~ sovings coupon 


for the Logitech Mause and ScanMan hand- 


held scanner. F ( N 


Far yaur nearest Finesse dealer, call: 


Cw. }’: Se ae 





me In California: 

— , 800-552-8885 

* In Europe: 

++4]-21-869-96-56 
Phy2 640 RAM hard dee. vol any 

. j hard disk, virtually ant 7 
rh Cometh ols feeds torr From ordinary to spectacular. 
ards, and major word processing and 
graphics programs. : Every time. 
Fontware is a trademark of Bitstream it CIRCLE 182 ON READER SERVICE CARD 
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NEW from the publisher of SOLOMON Iii. . . 


PROFITWISE 


BASIC ACCOUNTING SOFTWARE FOR 
90% OF U.S. BUSINESSES! 


REAL ACCOUNTING 
FOR $229.00 


INTRODUCING PROFITWISE, a basic 
accounting softwore system designed 
fo meet the occounting needs of 
many small businesses. Statistics show 
that anly 10% af American businesses 
have sales over $500,000 ... 
PROFITWISE is real accounting for 

the other 90%! 


PROFITWISE 
OFFERS WHAT NO OTHER 
PRODUCT OFFERS... 


REAL ACCOUNTING Recognizing that 
businesses with lesser revenues need 
feal accounting foo, TLB Inc. has 
developed PROFITWISE, a specially 
adapted version af the powerful 
award-winning Solomon Ill system. 
PROFITWISE provides many of the 
features of Solomon Ill but limits the 
size af the accounting datobase. With 
PROFITWISE, you pay for only the 
features and transaction volume 

you need. 


UPGRADE CAPABILITIES Everything 
you learn with PROFITWISE applies to 
Solomon Ill. You can easily and quickty 
upgrade to Solomon Ill ot anytime. 
There is no need to rekey information 
becouse the PROFITWISE database is 
compatible with Solomon Ill. 


TRAINING ovailable nationwide. 
UNSURPASSED TELEPHONE SUPPORT! 


TLB HAS THE ANSWER TO ALL YOUR 
COMPUTER ACCOUNTING NEEDS. . . 


Generel 
erg 

PROFIT WISE ~ 

Basis Accounting 

For he sm 

Puenese 

Duality ha 

(ature seausen 

Eaty proain pean 





NOW TO ORDER! , 

FAX ae 424-3400 

OUTSIDE USA: (215) 251-6986 or FAX (215) 
ASK FOR PROFITWISE AT YOUR LOCAL COMPUTER STORE 


¢ CALL 


* > OR ORDER BY MALL... 
TLB INC 


1-800-777 


FEATUREWISE. .. 


HM BASIC ACCOUNTING 
$229.00 





General Ledger 

© Extensive Annual ond Pariodic 
Budgeting copability 

© User defined fiscal periods - 
post to any penod 

° rs teport defintion ability 


Payrol 

© Standard deductions and earnings 
type olready set up 

© Unlimited number of user defined 
deductions including 401K capability 

* All Federal and State tables included 

© Automatic W-2. 941 and state 
unemployment reports 

Accounts Payable 

© Tracks complete 1099 Information 

© Both past due and until due aging 
teport formats 

Accounts Receiveble 

© Oper-item and balance forward 
customer accounts 

© User defined terns and aging 
Categories 

Invoicing 

© Automatic sales tax calculation 

* Optianal user-defined message 
an invoices 

® Automatic backordering 
(w/inventory module} 

© Service and Product invoices 

Fixed Assets Depreciction 

schedules. acquisition and disposition 

Address Prints lists, labels or index cards 














PROFITWISE Basic Accounting 
must be Instoiled prior to these 
odd-on modules: 
B PROFITWISE INVENTORY 
& JOB COSTING 
$229.00 











Job Costing 

© Automatic interface with Payroll 
and Accounts Payable modules 
teduces data entry 

© Tracks jobs from bidding through 
completion 

Inventory 

* Automatically updates general 
ledger for COGS 

*¢ Automatically updated 
(by Invoicing module) 

* Average, standard or user 
specified cost methods 


@ PROFITWISE REPORT 
& GRAPH DESIGNER 
$229.00 
Output 


¢ Automatic formatted reports on 
screen or printer 

© User tormatted reports with 
multiple level subtotal breaks 
and grond totals 

® Transfer at information to 
Lotus worksheets 
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30 DAY MONEY BACK GUARANTEE* 
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EASY 7O USE... 


The PROFITWISE system features: 


¢ Computer based tutorial that guides 
you thraugh installation 

* On-line help “at your fingertips” 

¢ Extensive password protection ability 

¢ Thorough audit trail af all 
transactions 

* Full integration between modules ta 
reduce data entry 

¢ Reports con be output to screen or 
spreadsheet/word processor 

© Comprehensive User Reference 
manual 








Add $10.00 for shipping & handling 
le BOX 414; FINDLAY, OHIO 45839 
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If you’ve got an AT-style machine with 
extended memory (RAM above 1MB) but 
you haven’t got an expanded (LIM/EMS) 
memory board and its associated driver 
software, you are not taking full advantage 
of your machine's potential. Apart from a 
few RAMdisks and caches, there’s very 
little DOS software that can use your ex- 
tended memory. 

For the fastest performance there’s no 
alternative to getting a dedicated EMS 
board and a second mortgage. But if you 
just want to access those big, memory- 
busting Lotus 1-2-3 spreadsheets on your 
AT, and you’re willing to trade some 
speed for the ability to use the extended 
memory you’ve already got, EMS40.SYS 
is your answer. 

EMS40.SYS is a device driver that 
makes extended memory look like ex- 
panded memory. In today’s jargon, a soft- 
ware emulator such as EMS40.SYS is of- 
ten called a LiMulator. It’s a software 
implementation of the 28-function stan- 
dard set forth in the Lotus/Intel/Microsoft 
Expanded Memory Specification (LIM 
=EMS), Version 4.0. All of the EMS 4.0 
functions that can be implemented through 
software are provided by EMS40.SYS, 
with the exception of the DMA functions 
included in the Alternate Map Register Set 
function, function 28. 

EMS40.SYS is backward-compatible 
with software written for the earlier 3.2 
LIMW/EMS standard, and also it lets you 
specify that only a portion of your ma- 
chine’s extended RAM be used as expand- 
ed memory. If you already use an extend- 
ed-memory program such as VDISK, you 
can configure it to use as much or as little 
of your machine’s extended memory as 
you wish. 

The easiest way for you to get a copy of 
the EMS40.SYS program is to download it 
from PC MagNet, as explained in the side- 
bar ‘‘EMS40 by Modem.” If you don’t 
have a modem, the assembly language 
source code is printed here, as is a BASIC 
program that will also let you create a copy 
of EMS40.SYS. Both EMS40.ASM and 
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EMS.SYS EXPANDS 
EXTENDED MEMORY: 
Living within 640K is 
getting harder every 
day. If you've got 
extended memory 


that’s only good for 
VDISK programs, 


here’s how to make it 
emulate the more- 
useful EMS 4.0 
expanded RAM. 





EMS40.BAS are available through PC 
MagNet. 

You install EMS40.SYS just as you 
would any other DOS device driver, 
through your CONFIG.SYS file. In listing 
the entry there, be sure to include any nec- 
essary drive and path information DOS 
will need to find the driver at boot-up. The 
full syntax for EMS40.SYS is 


‘DEVICE=[d: \| [path \|EMS4g .SYS [non] 


The optional nnn is a memory parameter 
that you can enter to specify the number of 
kilobytes of extended memory you want to 
use as expanded RAM. If the nnn parame- 
ter is omitted, EMS40 uses a default value 
of 384K. As with all device drivers, once 
EMS40.SYS has been installed (during 
boot-up) it can be removed only by reboot- 
ing. To make its installation optional, use 
Michael J. Mefford's CONFIG.CTL, 


which was published in the November 29, 
1988, Utilities section. 

The EMS40.SYS driver logically maps 
extended-memory ‘‘pages” (16K blocks) 
into four contiguous, physical pages of 
conventional RAM. Including the 64K 
physical page map area, the installed size 
of the driver is approximately 69K. 
EMS40.SYS can’t map extended-memory 
pages to other than the four pages it allo- 
cates automatically on boot-up. 

In the tests I have run, EMS40.SYS has 
proved compatible with all other programs 
that use extended memory. If you encoun- 
ter any problems with other device drivers, 
try placing EMS40.SYS first in the CON- 
FIG.SYS file. The sidebar ‘‘Extended- 
Memory Management’’ shows how 
EMS40.SYS reserves extended memory. 


Say IN-LINE CODE 


This issue introduces a new 
treatment of in-line code. From 
now on, we will tint every other 
line of code so you can easily 
distinguish one complete line of 
code from the next. If what should 

be asingle-line entry on-screen is 

shown on two lines in the 
magazine, both lines will receive the 
same tint treatment. In addition, the 
number of spaces a secondary line is 
indented will indicate the number of 
spaces you should include when 
typing that multiple-line listing as a 
single-line entry on-screen. If a line 
is not indented. do not include any 
spaces. 
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EXTENDED AND EXPANDED 

Before explaining the internal aspects of 
EMS40.SYS, it is important to review 
some memory fundamentals and to under- 


stand the differences between extended 
and expanded memory. 

The amount of memory any micro- 
processor can access directly is entirely de- 
pendent on the number of address lines on 
the chip. The 8088 CPU used by the IBM 
PC has 20 address lines. This means that 
the total memory it can address is two 


EXTENDED-MEMORY MANAGEMENT 


by Douglas Boling 

There are a number of reasons why try- 
ing to use extended memory can be in- 
timidating. Not the least of these is the 
absence of a set of rules for extended- 
memory management. Without them, 
the only way to remain compatible with 
other programs is to act as they do. For- 
tunately, only a few DOS programs use 
extended memory. 

For years the only programs that 
used extended memory were RAM- 
disks, the most prominent being 
VDISK, which comes bundled with 
DOS. The introduction of the PS/2 se- 
ries brought with it IBMCACHE, a 
disk-caching program that also uses ex- 
tended memory. VDISK and IBM- 
CACHE take very different approaches 
to extended-memory management. 
Figure A illustrates both programs us- 
ing extended memory. 

IBMCACHE checks the amount of 
extended memory available and assigns 
itself as much extended memory as it 
needs from the top of the address space. 
It then intercepts the Get Extended 
Memory Size function of BIOS and 
thereafter reports the existence of only 
the memory not in use. Thus, another 
program wishing to use extended mem- 
ory would first call the Get Extended 
Memory Size function. Seeing only the 


Figure A: This figure shows how two VDISK 
programs and IBMCACHE work together to 
reserve extended memory. VDISK uses 
memory starting at the lowest extended- 
memory address and sets a pointer at the first 
free byte above its own reserved area. 
IBMCACHE and EMS40 use memory from the 
top of memory down by intercepting the Get 
Extended Memory Size function of BIOS. 
Such programs then protect their own memory 
area by telling other programs that a smaller 
amountat extended memory is installed thanis 
actually the case. 
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extended memory not used by IBM- 
CACHE, a program would not use the 
memory IBMCACHE has reserved. 

In contrast to the simple IBM- 
CACHE method of reserving extended 
memory, the DOS VDISK driver uses a 
complex, program-specific operation. 


raised to the twentieth power (27), or 
1,048,576 bytes. The PC’s 8088 micro- 

thus imposes an addressable size 
limit of IMB. 

Within its IMB hardware limit, the 
original PC was designed to provide pro- 
grams with up to 640K of RAM. Memory 
space first had to be allocated for the ROM 


When the VDISK driver is initialized, it 
checks to see if another VDISK driver 
has previously been installed. If no oth- 
er VDISK is present, the driver deter- 
mines the amount of expanded memory 
it needs and then sets a pointer at the 
first byte of extended memory that is 


EXTENDED MEMORY MANAGEMENT BY 





IBMCACHE AND VDISK 


IBMCACHE uses 
memory from the top 
of memory, while 
VDISK uses memory 
from the bottom up. 


Start ot extended 
memory 100000 











Used by 
IBMCACHE 


Top of extended memory 
returned by BIOS 


[Top ot extended memory 
returned after IBMCACHE Is 
Installed 


Start ot tree memory saved 
after second VDISK is 
installed 


Start of free memory saved 
after first VDISK is Installed 


Extended memory 










Second VDISK code 
IBMCACHE code 
First VDISK code 
Interrupt 19 points to 
the first VDISK code. 


Interrupt 19 vector 


The pointer at offset 2C of 
the first VDISK polnta to 
tree memory. 


interrupt 
table 


Conventional memory 








BIOS and the video memory, with a bit to 
spare for future contingencies. This done, 
the remaining 640K was assigned to DOS 
and its programs. At the time, 640K—re- 
ferred to as ‘‘conventional” memory— 
was thought to be more RAM than anyone 
could ever want. It was fully ten times the 
maximum available to the then-competing 


beyond the reserved memory. 

VDISK uses the interrupt 19h vector 
to indicate that it has been installed. 
VDISK redirects the interrupt 19h vec- 
tor to a dummy routine within the driv- 
er. The dummy routine simply passes 
on any call to interrupt 19h, but by 
pointing to the VDISK code segment, 
other drivers can check to see if the in- 
terrupt 19h vector points to a VDISK 
driver. Since interrupt 19h is the BIOS 
boot interrupt, there is no reason for 
other device drivers to change this par- 
ticular vector. 

When the first VDISK has deter- 
mined how much extended memory it 
needs, it saves the address of the first 
byte of free memory at offset 002Ch in 
its code segment. When a second 
VDISK driver is initialized, the later 
VDISK scans the segment pointed to by 
the interrupt 19h vector. If the VDISK 
header is found, the driver reads the ad- 
dress of the free memory beyond the 
extended memory reserved by the first 
VDISK. The second VDISK then re- 
serves the memory it needs by adjusting 
the pointer in the code of the first 
VDISK. This way, any future VDISK 
drivers that are initialized will read the 
modified pointer from the first VDISK, 
a helpful feature. 

Clearly these two methods of reserv- 
ing extended memory are very differ- 
ent. Unfortunately, since both pro- 
grams are in wide use today, both must 
be taken into account if a program is to 
use extended memory. The simpler of 
the two, the IBMCACHE method, is 
the one used by EMS40. By simply in- 
dicating that there is less extended 
memory than is actually present, 
EMS40 can reserve as much extended 
memory as it needs without the nagging 
worry of future compatibility difficul- 
ties. EMS40 does check for a VDISK 
driver using the interrupt 19h method, 
but only to make certain that it does not 
attempt to access memory used by 
VDISK. a 








Rae COMPARING PC AND 
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PC memory 


—— 1024K — 


—— 640K —— 


16MB 


Extended 
memory 
15MB 
(protected 
mode) 


Cannot be 
read in real 
mode 


Original PC 
memory map 
{real mode) 





PC AT memory 


Figure 1: As shown here, the memory map of the original PC and of the PC AT are the sarne below 
the 1MB point. Memory above the 1MB limit is extended memory, but even programs running in real 


mode on an AT cannotdirectly access it. 


8080-based machines. 

It turned out, however, that Parkinson’s 
Law applies also to computers: ‘‘Programs 
expand to fill available memory.’ Every- 
one wanted programs with more features, 
DOS itself got bigger, and TSR utilities 
became popular. The IMB hardware bar- 
rier was finally broken by the introduction 
of the PC AT machine, whose 80286 mi- 
croprocessor has 24 address lines, allow- 
ing it to address 16MB (27). Figure 1 
shows the difference between the original 
PC memory layout and the AT’s extended 
memory map. 

While the AT’s 80286 CPU could ad- 
dress I6MB, accessing the extra 1SMB of 
““extended’” memory required the proces- 
sor to operate in its protected mode. Pro- 
tected-mode operation is incompatible 
with DOS. A new operating system, 
which would have made existing software 


obsolete, would have been required. And 
at the time the PC AT was announced, the 
DOS marketplace had grown so large that 
compatibility became the decisive consid- 
eration. 

Thus, even though the AT could access 
it, IBM did not provide any substantial 
support for extended memory. Acknowl- 
edging the potential use of this memory, 
IBM did at least include minimal sup- 
port—in the AT BIOS—for moving 
blocks of data to and from extended mem- 
ory. Unfortunately, IBM did not provide 
for even such basic necessities as memory 
management to prevent conflicts between 
extended-memory programs. Without any 
tules to guide them in the proper use of ex- 
tended memory, software manufacturers 
have allowed it to lie fallow ever since. 
{Note: XMS, a specification for extended 
memory, was recently introduced. See 
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Ray Duncan’s Power Programming col- 
umn in this issue for details of the specifi- 
cation as well as for a more-detailed dis- 
cussion of extended-memory usage. ] 
Recognizing the need for more mem- 
ory—and with a view toward selling new 
products—memory board manufacturers 
adapted an altemative approach to expand- 
ing available memory space. They imple- 
mented a time-proven, though perhaps in- 
elegant, technique known as ‘‘paging,”’ or 
‘*bank-switching,’’ memory. With no pro- 
tected-mode DOS on the horizon, this was 
the only game in town, so software devel- 
opers joined in. The result became known 
as the Lotus/Intel/Microsoft Expanded 
Memory Specification (mentioned above). 
With the release of Version 4.0 of this 
specification, previously competing im- 
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1024K 


640K 


256K | 


OK Lc : 


Conventional memory 


plementations of paged memory were 
joined under one standard that allows ac- 
cess to up to 32MB of expanded memory. 
With these new standards came more use. 
The additional address lines of the 80286 
chip made expanded memory possible, 
and the new Expanded Memory Specifica- 
tion has made use of memory beyond 1 MB 
feasible. 

The key to expanded memory is the 
concept of paged memory. In a paged- 
memory system, the computer uses an ex- 
tra register (known as a page register) to al- 
low the same address to *‘map”’ or point to 
many different actual addresses in memo- 
ty. To retrieve a specific byte becomes a 
two-step process: the program first sets the 
page register to access the correct section 
of memory, then reads the byte as it nor- 
mally would. At any given time the page 
register determines which page of memory 
addresses will actually be mapped into the 
readable area of memory, and the number 


ina EMS 4.0 MEMORY MAP 
jal 


Up to 32MB divided 
into 16K logical pages. 


Any logical page can 
be mapped to any 
physical page. 


Expanded memory 


Figure 2: The illustration above shows how a 16K page of expanded memory can be mapped into the 
conventional-memory space of the PC. An EMS physical page can be positioned logically in any 


empty memory space between 256K and 1024K. 
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of pages that can be mapped is limited by 
the size of the page register. 

Because the mapping of the total mem- 
ory by a single page register is not very 
flexible, paged-mode systems divide the 
conventional memory map into smaller 
sections. By using a page register for a sec- 
tion in memory, a paged-mode system can 
address many different pages at the same 
time in different sections of memory. This 
makes it possible for conventionally ad- 
dressed memory and paged-mode memory 
to coexist. 

Admittedly, the paged-mode part of the 
EMS 4.0 specification is more flexible 


— 


The memory 





management features 
provided under EMS, 
Version 4.0, are 
extensive. In order 
CoMVET=N =) (erclare(-ce] 


memory, a program 


must first request 


the memory from the 
EMS driver. 


than a software emulation such as 
EMS40.SYS can fully realize. In EMS 
4.0, expanded-memory pages can be 
mapped into any of the empty 16K por- 
tions of the physical memory space be- 
tween 256K and IMB. The EMS40.SYS 
program, like the earlier 3.2 LIM specifi- 
cation, assigns its 16K physical memory 
Pages contiguously in conventional mem- 
ory. Figure 2 shows a diagram of the ex- 
panded-memory model. 

The EMS 4.0 specification implements 
more than just a paged-memory design; it 
also provides a method for managing the 
additional memory. Thrown in for com- 
pleteness are methods for programs to 
communicate with each other, context sav- 
ing so programs can execute concurrently, 
and operating-system management of the 
expanded memory. 


The memory management features pro- 


Either Way You Look at It, 


Peachtree Accounting Saves You Money. 





PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 


Includes Peachtree Complete II 
plus 
Peachtree Data Qnery It 


Just 
$298 


SAVE $100 


With PDQ I! Enhanced You Can 
© Create on-screen inquiries to display data 
© Present data in line or bar graphs 
© Une any of over 20 pre-defined reports 


© Modify pre-defined reports and save 
the formats 


© Create your own reports and save the 
formats 
© Transfer accounting Information to 
‘spreadsheet and database programs like 
‘BASE IN® and Lotus t-2-3* 


And Mnrel 


A Recent Survey by the 
American Institute of 
CPAs Reports More 


Accountants Use and 
Recommend Peachtree 
Than Any Other 
Accounting System! 





hen it comes to accounting software, no one offers you more for 

your money than Peachtree. Now we're offering you two ways to 
buy our best-selling accounting software — and two great ways to save. 

Peachtree Complete™ II is our premier business accounting system. 
Designed and sold as a $5,000 accou the latest version of 
Complete Il represents a vastly expanded and greatly improved package 
that sells for an unbellevably low $199. Find out what over 250,000 
satisfied users already know — no other accounting system offers so much 
for so little. 

And now, for buslnesses who want to make the most of their 
accounting information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Complete {I Accounting plus Its own custom reporting tool, 
Peachtree Data Query If™ Enhanced. The Double Bonus Bundle includes 
both systems — regularly priced at $199 each —for just $298. That’s 
a savings of $100! Either way, Peachtree offers you the most accounting you can get for your software 
dollar. 

Peachtree Complete II is a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses. It comes with eight high-power modules that may be used 
Individually, or fully integrated for maximum accounting efficiency: 

© General Ledger © Accounts Payable © Inventory © Fixed Assets 
© Accounts Receivable ® Invoicing © Job Cost © Payroll 

And Peachtree Complete It Is designed using the latest software innovations, like full-color 
scrolling reference tables -up windows, and short-cut d menus. We've expanded to 
allow an unlimited number of companies, added service invoicing, range printing, and more. 

Peachtree Complete Il’s error handling is quick and easy, with plain English messages and 
suggestions, Context-sensitive Smart HELP is on-line, all the time. And as always, Complete Il 
comes with the most thorough documentation—a separate quick-start Installation Guide, 
Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each 
module —all at no extra charge. 

Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundle and you'll get 
Peachtree Complete II, plus Peachtree Data Query I Enhanced, for just $298. 

PDQ lets you turn raw figures into highly sophisticated reports, allowing you safe, easy access 
to valuable information from all eight Peachtree Complete II modules. PDQ’s simple, clear approach 
gives you maximum control and flexibility, You tell PDQ what information you need, and PDQ 
looks through your accounting files, finds It, and presents it to you any way you want It—on 
screen or printed, as a graph, In report form, or ready for export to another software package. 

You can begin creating reports in just minutes, thanks to all new user instructions and on- 
line practice sessions that lead you through the system and build confidence as you go. With 
Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense. 

MONEY BACK GUARANTEE. We stand behind Peachtree Complete II and PDQ I with a toll- 
free hotline for technical support ($1 per minute, $20 minimum on your credit card) and a 30-day 
money-back guarantee when you buy directly from Peachtree. If for any reason you're not satisfied, 
you can return your package within 30 days for a prompt refund. That's the Peachtree Software 
promise. A $25 restocking fee applies to all returns. 

Peachtree Complete Il: the Business Accounting System for just $199, and Peachtree’s Double 
Bonus Bundle for just $298. Either way you look at it, Peachtree Software saves you money. Order 
today! 

HARDWARE SPECIFICATIONS: Requires PC/MS DOS version 2 0 or higher with 384K of usable memory (512K required with DOS 3 3) anda 
minimum 10 MB hard disk For use with the IBM® PC, PC XT, PX AT, Personal System/2™and compatibles. 3 ¥:" media optionally available. Not 
copy protected 


Lotus 1-2-3 bs a registered trademark of Lows Development Corporstion dBASE is » registered irademark of Astion-Tate Corporation (BM is 
‘8 registered trademark and Personal System/2 is a trademark of International Business Machines. 














PEACHTREE 
COMPLETE II 


STILL ONLY 


$199 


General Ledger 
© Chant of Accounts includes 
76 suggested and 26,000 
user-defined accounts, 
© Comparative financial statements. 


Accounts Receivable & Invoiciug 
© Maintains open Item or balance 
forward customers. 
© Up to 14,400 customers, 
© Prints product of service Invoices. 


Accounts Payable 
© Partial payments of invoices. 
© Up to 14,000 vendors, 
© Checks printed with unlimited invoice 
listing on stub. 


Inventory 
© Supports average and standard 
costing methods. 
© Up to 19,500 inventory Items. 


Fixed Assets 
© Handles 13,000 assets and t3 methods 
of depreciation. 


Job Cost 
© Tracks costs and profitability on a 
jod-by- job basis. 
Payroll 
© Built-in current year tax tables. 
© Prints checks, W-2s and more. 
© Processes up to 3,900 employees. 


And More! 






Call Now to Order 
1-800-247-3224 


(or call 1-404-564-5800) 


CIRCLE 358 ON READER SERVICE CARD 


To Order by Mail Add $12.50 Shipping and Handling 
(In Georgia add applicable sales tax.) 


Peachtree Software 


4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Telephone number required on all orders. 














It takes more than 
a good track record to satisfy 
corporate buyers these days. 


A lot __-_Tn business, time is money. But the bottom line is value. 
That’s why more and more businesses are going “manufacturer-direct” 
with Designs when choosing their computer systems. 
There's no middle man. Just more computer, 
more service, more support. And straight talk, right 





from the source. The way it should be. % 
You’ve got our number. We’ve got the cost efficient solutions you need. “o. Bs 
So call direct for award-winning products, compatability and os 

reliability from coast to coast — fast. . : 
Call 1-800-627-3248 for direct-from-the-manufacturer prices. ~~ 
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vided under EMS, Version 4.0, are exten- 
sive. To use expanded memory, a program 
must first request the memory from the 
EMS driver. Once that is allocated, a pro- 
gram can request that a page be mapped 
into memory so that it can be used, Ex- 
panded memory can then be used like con- 
ventional memory, except that it should 
not be allocated for stack space. 


INSIDE EMS40.SYS 

If all EMS40. SYS had to do was to imple- 
ment a paged-mode memory scheme, it 
would have been an easy program to write. 
A quick peek at the source code indicates 
that the EMS40.SYS program does a lot 
more than map pages; it tries to implement 
all of the many features of the EMS 4.0 
specifications. 

As with any large programming task, 
the way to tackle this problem is to subdi- 
vide it into smaller tasks. EMS40.SYS is 
simply a collection of routines designed to 
implement the 28 functions of Version 
4.0. Aside from a subroutine for each 
function, a few support subroutines are 
used to provide general services to the 
driver. One of the support routines is the 
routine that moves data to and from ex- 
tended memory. It is this routine that pro- 
vides an instructive example of how to pro- 
gram for the growing segment of 80286- 
powered machines. 

Since DOS uses the real rather than the 
protected mode of the 80286, memory 
above IMB cannot be addressed directly. 
Programs can access this memory in one of 
two ways. One way is to switch the proces- 
sor into protected mode and read the data 
directly. There are, however, major prob- 
lems involved if you try to use protected- 
mode subroutines from within a DOS pro- 
gram, Once in protected mode, a program 
can’t use any of the BIOS routines, nor can 
it use the services provided by DOS. A 
new interrupt table must be built and all in- 
terrupt routines must be rewritten for pro- 
tected mode. 

If this weren’t enough to deter even an 
adventurous programmer, a final problem 
looms for those who wish to use protected 
mode. While the AT BIOS provides a 
BIOS function for changing to protected 
mode, there is no corresponding BIOS call 
to get you back. As part of its commitment 
to ensuring data integrity, the 80286 pro- 
vides no way for a program to retum to real 


A quick peek at the 
source code 


indicates that 
EMS40.SYS does a lot 


more than map pages; 


it tries to 

implement all of the 
many features of the 
EMS 4.0 
specifications. 





mode from protected mode. 

To work around this mechanism, IBM 
had to design into the original PC AT a 
way in which the processor could actually 
be stopped and restarted in order to retum 
to real mode. Unfortunately, since IBM 
did not fully document this function, its 
implementation is not consistent across the 
spectrum of AT-style machines on the 


i t 
AH = 87h 


CX = Number of 
words to move 


ES:SI = Pointer 
to global 
descriptor table 


Global descriptor table 


market today. Here again, the lack of a 
documented standard has proved an im- 
pediment to those who wish to use extend- 
ed memory. It is interesting to note that 
OS/2, which operates in protected mode, 
must provide its own BIOS functions, 
since the BIOS on the AT and XT/286 ma- 
chines can’t support protected mode. This 
is one of the reasons for the large size of the 
OS/2 operating system. 

The simplest way to access extended 
memory data is to use the BIOS Move 
Block function, interrupt 15, function 87h. 
Because this function requires that a global 
descriptor table be built, its use may initial- 
ly be intimidating to the casual program- 
mer. Fortunately, the function is actually 
easy to use. 

The global descriptor table is needed 
because, as we have seen, the processor is 
temporally switched to protected mode to 
move the data. As the name implies, the 
global descriptor table is a table of segment 
descriptors. Each descriptor describes the 
contents and size of a protected-mode seg- 
ment. For the Move Block function, all but 
the source and target descriptors are initial- 
ized to zero. 

Figure 3 shows the format of a Move 
Block call, including the layout of a de- 
scriptor entry. The first word, the segment 
size, specifies the size (up to 65,536 bytes) 
of the protected-mode segment. The next 3 


yn LAYOUT OF BIOS MOVE 


Source and target 
descriptor format 


Figure 3: The BIOS Move Biock function enables programs to transfer blocks of data from 
conventional memory to expanded memory and back. ES:SI points to the global descriptor table. 
Each entry in the table describes the position, size, and access rights of a protected-mode segment. 
At the time of this function call, only the source and target descriptors need to be initialized. 
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Kead this 


And Well 


Never 
Interrupt 
you Again. 





When you're working, there’s only one and keep right on working. Of course, it helps to 


thing worse than being interrupted. Being buy them first. So next time you need diskettes 
interrupted by your own PC. But when you stop _or data cartridge tapes, be sure to ask for 3M 

to format a disk, it makes you stare at a blank formatted products. 

screen for about 2 minutes. Format the whole OK, we've taken enough of your time. 


box, and you lose close to 20 minutes. And if you 
ever have to format a data cartridge tape, your 
machine is out of action for as much as 2 hours. 
But if you use our formatted disks and 
cartridge tapes, you'll never be interrupted 
again. The disks come in 3.5” and 514"sizes. wl 
For the IBM PC, PS/2; and compatibles.Our | 4 
data cartridge tapes come in 10 to 150 Mbyte x 
versions. All you do is take them out of the box 


For more information about formatted diskettes and data cartridge tapes, call 1-800-888-1889, ext. 45. 
“IBM” and “PS/2" are registered trademarks of the 1BM Corporation. 


Now you can get back 
to work. 









CIRCLE 521 ON READER SERVICE CARD 


Utilities 


EMS40.ASM 1ofit 








YS an Expanded Memory Simulator for the IBN AT 


PAGE, 132 
SEGMEWT PUBLIC’ code* 
SOSUME CBICODE 
jesesoeee eerie a aeneenaneae 
jateucture of the device driver requeat header 


CWE 
































xEQ_sTRUC aTBC 
Len” on ? 
wurr om ? yanit number 
COMMAND on ? reommand code 
eTATUB ow ? izsturn status 
RESERVE on ® DUP (2) 
WEDIA on ? 
ADDRESS op ? aTranafer addreas 
CONFIG PTR DD. ? aPointer to line in config 
BESTS EDs 
jseguent descriptor structure 
H = ea eee eens een enn eno eee ete maee reso eas 
DAT_EBG_pDES sTRvc idats segment descriptor 
SEG LIN” mt a alength of segment 
BASE_ADEL mm e jbeee address of segnent 
BASH_ADRI on , 
on . yacceaa rights byte 
ow a treaerved 
DAT_6EG@_pR9 sus 


Jee weeee ryrenernaneesnreenrosereesssneeuseeasennouces peseegepenssnassasezeansss 
jDevice hesder hegis 

] br eaene anaes emenesenreeeresenssseseseusesagesnoneracsesegeacrsnnsennesnaness 
s@rivera atart at offaet @ 
1Pointer to sext driver 
tdevios sttribute vord 
1pointer to stretegy routioe 
pointer to interrupt routine 








‘mecexxxs’ dname of driver 
roevice header ot 
SWAP _PUINTER OFPSET EMS EXCH PAS 
prockan He Nimaletor® 
COPYRIGHT De #iff Communicationa co.",13,18 
PROGRANMER ON ine “,254," Douglaa Boliag",13, 9", 246 
pa TEADADR 00 pointsr to request header 





jGlebal Descriptor table needed for moves to and from extended memory. 











oor 

20urmy 

70DT descriptor 
SOURCE jacurce deaoriptor 
Dest jdestisation descriptor 


zbioa code deacriptor 
jatack aegnent deacriptor 


iserategy routine. Thia routice storea the addreaa of the requeat header 








STRATEOY PROC YAR 
ASSUME €8:CODE, 08 1HOTHING ES: HOTRING 
nov ‘WORD PTR CHt[REQ MEADADH],BX  ;aava offaet 
vow WORD PTR CAt[REQ_AEADADH+2),5H sve sequent 
RET 
STRATEGY RNDP 
eeereeeeen: seneseveveraensaneeseatuseseseamnases 


oennusenonenausnenenssasenens 
iIntarrupt routine. This routine szecutes the command code in the req hssdar. 
Borcroveanexonressupescuseesenceneesseas: a eens 





IVTERRUFT = PROT 


PAR 
BXSUME COLCODE, DMtNOTHING, BX :NOTRING 
peeve every register ssed 


38et DY 





fany string operstions move sp. 
1Get command frou request header 





Ls DI, [BXQ_HEADADR) tload addrees of reg header 
ASSUMB ES:HOTHTNG 
nov BL, ES: (DI COMMAND) 
cur a 
OME process! 
CALL «=—-« INI TIALIO® 
ouP 
PROCESRI: cur vaso if command out of range 
JRE 
mov yunknown command error code 
poms: on aeet the ‘done’ bit 
Mov 
Por 2s Feetore registers before exit 
Por pw 
POR or 
FOr Dt 
vor on 
Por ca 
ror ax 
POP ar 
vorr 
err 
INTERRUPT SRP 
ORIVER_BWD . sLaat part of driver code 






s0ffeat of eld interrupt vector 
j2egmect, 














EXT MEN LIMIT Ww 9 jedjusted top of avail memory 
DM ba 1 iEnabls oe functions leenabled 
DW_PABS Low mw e iOperetiog eyatem paasword. 
ow 
oo) s Mapping painter for funct 28 
ow 
i ow ? jatarting segment of ens win 
WINDOW ADON_BASO bo 4 DUF(#) ja@drea cf each page 
EXTEWD_ADAL Ld .s thase of extended memory used 
OxTEWD_ADRE De ? 
torat Packs mw ae idafsalt to 384k of exp men. 
TOTAL HANDLES DW 255 sGafeult number of handles 
PAG OWWER TAL = DW a iPointer to page table 
RANDLE _ARTAY = DW a Pointer to handle tabin 
MAP_ARRAT_?TR DW ? iPointer to map errsy 
ACTIVE bd ] ractive flag 





r 

sInterrept 1$h routine. Intercept extended memory siss deternice. 
ES 
Iwt_iSn 














Proc FAR 
ASSUME Ct 
or 
a 
oMP 
‘IWT1S_PO9s nov iprovide new iimit 
= cic i@1saF error flag 
RET 2 
TeT_155 mw0r 
i= 
}Sump table for Bue driver comands 
jeoee: 
‘One_cuDs 





100t page frune eg address 
iGet unallocated page cout 
yAllocete pagea 

jMap/unmap handle pages 
1Oeallocete pagea 

1Get veraica 





18ava page mop 
me 7Reatore pags map 
Exe }Feaerved 
OPPSET Exs_onsP preserved 
OPPSET ENS~12 1Get hendle cnost 
OPPSET Ens 12 1Get handle pegea 
OFraeT xxa_14 1Get All handle pages 


2Pege map fonctions 

iPartial page sep functions 
1Map/unnap multiple Andi pagea 
TReallocete 
sMandle attr: 
sMandle nase 

iWandle directory 

yAlter page sap and oan 
Alter page sep and cAl 
pRove/exc! 








pages 
jAlternate sap register set 
aWarmboot preparstica 

100/ 





iToterrupt 47h routine. ENS driver function diapatcher. 
a 
IEt_d7n 





ree 
‘CALCODE , Dit :WOTHING, ES :MOTRING 


18et up stack addressing 
jJallow inte: 


rrupts 
yecy string operstions nove up. 
iaters 


}Check for s cad out of range 


iPuch return addresa sate 
stack. 

sasve se 

Convert command code in AX 
Fy pants s bn dioecaage 
}€lear opper 

jesovert to word offset 
edd offest of jump tabin 
1Copy to DI 

restore AX 

Put offeat of routios on atk 
aRestore DI 


yoheck for vsiid handle in Dx 
Mae ret to cali function. 
pRevtore registers 





Ems_t¢7 parts 


ENS_CHD_ERRt 7EMS command cat of racge 





sub 
now 
WOR 
sal 
apo 
nov 
ror 
Pons 
Nov 
CALE 
were 
ror 
ror 
Por 
ror 
ror 
POP 
IRET 
mov 
our 
wor 


TET_¢78 


EMS40.ASM: The assembly-language source code for EMS40.SYS, a device driver that converts the extended memory available for AT-style machines 
into standard EMS 4.0-specification memory. 
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Chrie Phillipe 


Preeident and Cheirman 
Internationel Widget 


Connie Heee Jack Peterson 


Vice President Vice Preeidant 


Auto Widget 


Org Plus Advanced dramatically reduces the time 
it takes to create organization charts. These sample 
charts demonstrate the high quality results. 


International Widget 
Rank #1 


Amalgamated Widget 
Rank #2 


Total Sales $4,000. 
Mrkt Share 


Tha Widget Industry 
Total Sales $12,200 


Wational Widget 
Rank #3 


$5,000 Total Sates $2,000 
41 Hekt Share ol 


Also-ran Widget 
Rank #4 


a 
Total Sales $1,200 
Mekt Share 





Organization charts are easy 


with Org Plus Advanced 


Org Plus Advanced™ automatically draws your chart and lets you customize it on screen. You get the time-saving 
advantages of its predecessor, named “The Best of ’86 and ’87,™ with a new level of flexibility. 


Org Plus Advanced was specifically designed 
to make management organization charts. 

Using your existing IBM PC or compatible, 
it dramatically reduces the time it takes to 
create and maintain your charts. 


Just enter names 


Typing is minimized and drawing is eliminated. 


Simply place names, titles, and comments 
into a display showing each position. Then 
choose from 8 box styles and 7 chart styles. 

Org Plus Advanced automatically draws 
and spaces the boxes, positions the text, 
and precisely lays out the connecting lines. 
With a typical printer you have your chart 
in about 3 minutes. 

This process is so novel, creative, and 
valuable that the U.S. Patent Office has just 
awarded it Patent 4,764,867. 


Even faster to make changes— 
ideal for budgeting, planning, 
and reorganizations 
With a few keystrokes you can add, delete, or 

move employees—even entire departments. 
Updating is so fast that many managers use 
it 1o create and analyze alternatives before 
reorganizing. 
A revised chart is immediately available 
to explain and communicate the new 
organization. 


Visually compare 
and track numbers, too 
Total budgets, revenues, project hours, or any 
quantity you choose, position-by-position up 
the branches of your chart. 


Enrich your understanding by visually 
comparing results between positions, depart- 
ments, and divisions. Rearrange your chart 
to forecast changes and Org Plus Advanced 
immediately recalculates the totals. 

You can also generate simple tabular 
reports, like a phone list, from the informa- 
tion in your chart. 


Full support included 
Org Plus Advanced is very easy to use and 
thoroughly documented. Only a fraction of 
our customers need assistance. But if you 
have a problem we are there to help. 
You can phone for free technical assistance 
as long as you own the program. Suggestions 


for product improvement are always welcome. 


A philosophy of product 
improvement 
Witness our new custom drawing capability. 
After Org Plus Advanced automatically draws 
your chart, you can electronically cut and 
paste it right on the screen. 

Draw vertical and horizontal lines, enhance 
text, add boxes and notes anywhere in the 
chart. Be confident that you can chart any 
organizational structure. 

Org Plus Advanced also prints landscape 
(sideways) on dot-matrix printers without 
additional software. 

Existing users will be notified by mail of 
how to upgrade for a nominal fee. 


Order today risk free 


30 day money back guarantee if you are not 
satisfied for any reason. 


The cost is less than doing one simple chart 
by hand. 

If you don’t need the flexibility of custom 
drawing on screen, Org Plus™ Version 3.1 will 
remain available. 


To order, call 415-794-6850 


ORG PLUS 


ADVANCED 


P.O. Box 7865 
Fremont, CA 94537 
Phone 415-794-6850 
Fax 415-794-9152 


I want quick, professional organization charts, 
send me: 
D Org Plus Advanced with custom 
drawing on screen $129.95 
D Org Plus Version 3.1 without 
custom drawing $79.95 $ 
Add shipping and handling $4.00 
In Calif. add salea tax (Org Plus 
Advanced $7.80. Org Plus $4.80) $ 
Total $ 


| 

| 

| 

| 

| 

| 

Outside US.—International Money Order or 
| Credit Card only. 
| 

| 

| 

| 

| 

| 

| 











OVISA © MasterCard O American Express 
0 Check (US only) © PO(US only) 

Card No. 

Expires ____________ Phone 

Signature 

Name 


Company 

Address. 

City 
State________Zip. 





* Awarded by PC Magazine. Org Plus Advanced and Org Plus work on an IBM PC/XT/AT, the PS/2 Family, or [00% compatibles. DOS version 2.0 or higher and a printer or HP Plolter are required. Org Plus Advanced 
requires 384Kb RAM, (S12 Kb recommended), 54” and 34%” diskettes are included, include up to 600 positions in a chart. Org Plus Version 3.1 requires 320Kb RAM, 3!” diskette available on request, include up 
to 350 positions in a chart. [BM is a registered trademark of International Business Machines Corp. © Copyright 1988 Banner Blue Software Incorporated. All rights reserved. Main offices at Fountain Square. 
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Hree 
storage 


Hor YOur 
Storage. 


At 3M, we want you to try our formatted to make sure you can't refuse, we'll also 
diskettes for IBM PCs;* so we're making a ___ give you a free Flip’n’ File’ to store them 
terrific offer. First, we'll sell them to you _ in. So look for the specially marked boxes 
for the price of our regular ones. Then, just at participating dealers. 





Formatted for the IBM PC, XT,™ AT,” compatibles, and SBM PS/2° Offer good while 
supplies last. “Flip ‘n’ File” is a registered trademark of Innovative Concepts, Inc. 


©3M 1989 
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Utilities 


EMS40.ASM 


jo<sesensme: 


Function 1. 





Get stetus. 


[ Chew Re DSR ESS EOT ess wR EEE RA Des Vee SEE ESE SSeSTSEssEseTsrse|ssEssS Tees scEETs 


NEAR 


ASSUME CS:CODE, DS:CODE, ES:HOTHING 


EMS 61 Proc 
XOR 
RET 

EMS 61 ENDP 


AX, AX 


Function 2. 


Get segment eddress of ENS window 


) S06 EES OO BTOET SEE SSS SESE SeseseEs SeEss SORE TesRES Sees e Sess sesseeses cess 


EMS @2 PROC 


HEAR 


ASSUME CS:CODE,DS: CODE, ES: NOTHING 


woV 
xXOR 





PROC 


8X,WIHDOW_SEG 
AX, AK 


NEAR 


j@tore sterting seg of wicdow 





ASSUME CS:CODE, DS :CODE, ES: MOTHING 


XOR 
DEC 
cLe 
CALL 
yov 
XOR 
RET 

Bus _03 ENDP 


DX, DX 
Dx 


EMs_13 
DX, TOTAL_PAGES 
AX, AX 


qsearch for hnd) #-1 (uneloc) 
zfiske ‘handle ok’ fleg 


7Loed totel pegas 
7Cleer return code 


?Function 4, 





t hendle end ellocete p 


Check for 6 psge request 
7If so, error 
jLet function 27 do tbe work 


pettempt to ellocete 0 peges 


EMs_04 PROC HEAR 
ASSUME CS :CODE,DS:CODE, ES :HOTHING 
OR 8X, 8X 
Jz EMS_64 ERR 
CALL EMS_27~ 
EMS _04_ExIT: RET 
EMS_04_ERR: wov an, 69H 
oMP SHORT EMS_04_ EXIT 
ems_@4 ENDP 


PORbR same cos sass ress ers eS PASS ST STE SPT SST ITE CRASS MAEDA TEER SSEeT TS 


?Function 5, 


Mep / Unmep page 








fesarry set, invslid hendle 
Check for physicel page out 
3% of renge 

sSae if unmap pege. If so, 

¢ save current mepped page 
3 but doo’t map new pege. 


7DL:Ax=8 indicates no map 


7Seve physicel page to map 
sConvert pege into en sddress 
#Put pby page into ax for cell 
sIf error, exit 

qMap the pege 

pClaar return code 

;Restore ragisters. 


7Physicel pege out of reoge 


Ems 05 PROC HEAR 
= ASSUME C8:CODE,D8:CODE, ES: NOTHING 
PUSH BX 
PUSH Dx 
ac Emus 05 EXIT 
CHP AL, 
IG EMS 05 ERR 
cup 8x, OFFFFH 
INE EMSs _@5_81 
MoV 8L, AL 
XxOR AX, AX 
xOR DX, DX 
JMP SHORT EMS_@5 $2 
EMS 05 81: PUSH aX ries 
= CALL EMS_LOG2PHY 
POP 8x 
ge EMS_05_EXIT 
EMS 05 _S2: CALL EMS_EXCR_PAG 
XOR AX, AX 
EMS_@5 EXIT: POP ox 
aaa POP 8X 
RET 
EMS_05 ERRO: uoV AH, 68H 
- ouP SNORT EMS _05_EXIT 
EMS 05 EHDP 


Deellocete p 


?Functioo 6, 






7 SSR MEER ER ESC ER ESSE ees rss ETERS E SE STE SE SET EE SESE TOSS ETOETSOeD 


cerry set, iovelid hendle 
toleer ell peges 
sDeallocete memory 

shendle sero cennot be 

3 deellocated 

pDeellocete hendle 





;eopy hendle 


goonvert handle to en index into 


3; the hendle arrey. 
zErese handle fleg end name. 


ycleer return coda 


Eus_26 PROC WEAR 
= ASSUME CS1CODE, DS:CODE, ES :MOTHING 
PUSH 8x 
PUSH DX 
ac EMS 66 EXIT 
MoV SL, OFFR 
CALL EMS_DEALLOC 
OR DL, DL 
JE EMS_06_GooD 
PUSH co 
POP gs 
ASSUME £ES:CODE 
MoV DI, HANDLE_ARRAY 
MOV AX, DX a 
MOV cx,9 
MUL cx 
ADD DI, AX 
XxOR AL, AL 
REP sToss 
EMS_@6 GOOD: XOR AX, AX 
EMS_06_EXIT: PoP Dx 
POP 8X 
RET 
EMS_06 EMDP 





tFunction 7. 


Get version number 


9p PERRET NG BEERS CRONE OSS SEA SEEE ESSE NS TESTES ETS SETTER SES TTS sss SSeS 


EMS _07 PROC 


HEAR 


ASSUME CS:CODE, DS: CODE, ES:HOTHING 
MOV 
RET 
ENDP 


AX, 00408 


estore ver num and ret code 





PROC HEAR 

ASSUME C3:CODE, DS: CODE, ES: HOTHING 
PUSH Bx 

PUSH DX 

ve Emus @@ EXIT 


7Seerch the mapping erreys fo find en arrey thet 
7 time, make sure thet the handle doesn't have 


MOV 
MOV 


SI,MAP_ARRAY_PTR 
cx,3 


zCarry set, invslid hendle 
mpty. At the seme 

ar. currently seved. 
stert search of map arr lbls 
psaerch e11 3 seve mep erreys 








xOR 8X, 8X tinitielize free pointer 
EMs_@8 Ll: ADD 81,16 plook et next map errey 
ge CMP WORD PTR [S1),@ ;see if free 
INE EMS 06 Sl 
MoV pr, dr zif so, copy eddress 
JMP SHORT EMS 86 53 
EMS 00 $1: CMP (SI),Dx ~ — saoe if curr hndl used before 
el INE Ems 88 s2 
nov AH, 50H” shaodle slready used for seve 
JMP SMORT EMS_@6_ExIT 
EMS_66 S52: Loop EMS 66 11 sloop beck if less then 4 times 
a Mov aH, ScH gno room to store page map 
JMP SHORT EMS 68 EXIT 
EMS _0@_$3: PUSE cs — a zpoiot ds:si to pege errey 
POP Es 
ASSUME ES:CODE qpoint es:di to seve srrey 
yoV SI,HAP_ARRAY_PTR 
MOV (SI), 0% is zlebel erreys witb handle 
MOV ex,9 
REP MOVSH 
XOR AX, AX yelear returo code 
EMS_00_EXIT: PoP ox 
POP BX 
RET 
Ems 00 EMOP 


zFunction 9. Restore pege map 


je=meoeseses: 











yearry set, invelid hendle 


glook et next mep errey 
78ee if errey lebel matches the 
3; =hendle. 


#RO seved pege mep found 


| EMS 69 PROC WEAR 
i ASSUME CS:CODE,DS:CODE, ES :MOTHING 
PUSH 8x 
PUSR Dx 
we EMS 69 EXIT 
zfind the seved page mep io the seve arrey. 
MOV SI,MAP_ARRAY_PTR 
MoV cx,3 i 
EMS_09_L1: ADD $1,180 
cuP [81).Dx 
JE 
Loop 
MOV 
' JHP SHORT EMS_09 ExIT 


EMS _09 81: Mov WORD PTR (SI),0 
CALL = EMS._15_ 1 


xOR AX, AX 
EMs 09 EXIT: PoP ox 
ie PoP 8X 
RET 
EMS_@9 EMDP 








Function 12, Get Hendle Count 


zMow thst the seved srrey hes been found, csll restore map routine. 


smerk sevad errey es free 
jrestore map 
qelear return code 


{ SeDeenesencecrnnaee crcl eens PES reS Eels SESS seer seTEs TEER ETH STSZO EAS 


point to hendle array 
clear count and compare rega 
pleok et ell hendles @ = feh 





7if hendle id = @ then thet 
7 hendle hes not been 


Add one to open handle count 
qMove di to poiot te next id. 


yelear return code 


EmMs_12 PROC NEAR 
ASSUME CS:CODE,DS:CODE, ES: HOTHING 
Mov DI, HANDLE_ARRAY 
xOR SX, 8X e 
Mov CX, TOTAL_BANDLES 
£Ms_12_L1: CMP SH, {DI} 
atete JE EHS_12 $1 
ellocated. 
Tuc sL 
EMs_12 $1: ADD DI,$ 
ain LOOP SHORT EMS_12 L1 
XOR AX, AX 
Ens _12 EXIT: RET 
EMS_127 ENDP 


7Function 13 Get Maodle 
Entry: dx = hendle to s 
Exit: ex © return code. 








te 
7Function 14. Get All Mendle Peges 






bx = number of matches found. 


{ SOwGws wes Saar e wen oes s en eee es See eRe ees OE ESE Sees sews Sess ccsssearrs 


yearry aet, invelid hendle 
point to owner teble 


7Cleer page count 
;Compere handle to table 


yIne count of pagas 
7Point to next entry 


yCleer return code. 


eus_13 PROC NEAR 
ASSUME C$:CODE,DS:CODE, ES:HOTAING 
PUSA DI 
Jc EMS 13 EXIT 
MoV DI,PAG_OWNER T8L 
nov cx, TOTKL paces 
xOR 8X, 3X 
| ENS_13 Loop: cur DL, (DI} 
INE EéMS_13_ SKIP 
THe a 
EMS_13 SKIP: ADD bI,3 
LOOP EMS _13 LOOP 
i XOR ax, Ax ~ 
EMS _13_EXIT: POP DI 
RET 
EMS 13 EHOP 


ghendle currently being checked 
totel open hacdles coucter 
; if hendle ective 

sent number of pages for bdl 





7if bed hendle, skip 
zedd to hendle count 
jwrite results to the arrey 


zpoint to next hendle 
gincriment errey pointer 
sheve we check ell hendles? 
7no, loop beck. 

7Get number of sctive handles 
scleer returo code 


€Ms_14 PROC NEAR 
ASSUME CS:CODE, 0S:CODE, ES :MOTHING 
/ PUSH Dx 
XOR DX, DX 
XOR Or,98Tt 
EMS_14_L1; CALL EMS_CHECK_HDL 
CALL ENS_13 
Je EMS_14 $1 
rnc Sti? 
MoV ES: {DI}, DX 
uoVv ES:2[DI),8X 
EMS 146 Sl: ruc Dx 
Ase ADD DI,4 
DX, TOTAL_BANDLES 
ems 14 LT 
8X,SI 
AX, AX 
EMS_14_ EXIT: Dx 
EMS_14 





OFFSET EMS _15_8 ;Jump teble for subfunctions 
OFFSET EMS_15_1 
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bad OFFSET EMS_15 2 
ow OFFSET EN6_15—3 

BnS_15 PROC WEAR 
ANSUME CS:CODE, DS: CODE, ES: NOTHING 
PUSH ss 
Push Dx 
PusH os 
nov DS, 8S: [BP-@) 1Get orlginal DS 
ARSUNE DS:SOTHING 
cuP AL,3 gcheck al for a number not 6-3 
ah ENS_15_ERROR 
OR is ~ iclear byte of subfunction 
MOV 88,An sconvert into jump addrese 
SAL r 
ADD OFFSET ENS_15_TBL 
caLL c83(88) 

ENS_15_ e817: Pop Ds 

ae POP ps 

POP 8x 
RET 

EMS_1S ERROR: MOV an, Ps slnvalld subfunction 

rae oMP SHORT ENS_15 EXIT 


ENS_15 


ti 
?Function 15.6 Get mapplng array 





Bus 15 6 PROC NEAR 
a ASSUME DS :MOTSING, ES :WOTRING 
Puss st 
Puss bs 
Puss cs 
POP bs 
ASSUME DS:CODSs 
nov SI,MAP_ARRAY_PTR dese] points to page array 
nov cx,9 seasdl polnts to destlnatlon 
REP MOVEW scopy mapping array 
SOR AS,AH 
POP bs 
PoP sz 
RET 
BMs_15 6 EWDP 
Jeane eee ece nee ene ene enaseenn nas naneeennemamecennmwanmmeewemenmammmamnerts 
Function 15.1 set mapping array 
Jrew eee ene n enn nn ene wnn ene nme nen nn ecw n nee cane ene neneereeeeenensnene 
fnus_15 2 PROC WEAR 
ASSUME DS:NOTHING, ES: NOTHING 
PUSH SI 
XOR BX, 8X yetart wlth logical page ¢@ 
aDD sI,2 move ei past the handle polnter 





EMs_15 2 Lis HOV AN,DGs [SI] get current page address 
nov D8,0S:2{62) 
PusH 8x 
CALL 2NG_S8C8_PAG rExchaoge current wlndow page 
POP Bx 7Polnt si to next address 
ado 81,6 
re 8x 
cHP 8L,3 78ave we done all 4 pages? 
JLE ems _15 2 41 ¥o, loop back 
XOR aa, AB 
EMS_15 2 SSIT: POP sr 
ENS _15 2 
[eee new a woww ec ewen wwe ce wcccckaeesacss wane ree ene enna ence nn== 
Set mappiog array 
J eee e camer en sennnn neces ean aeatenccee nnn ceneeeneraneeeeccsensecccncccce 
exs_15 2 PROC WEAR 
AHSUHE DG:NOTHING, ES :NOTSING 
puss or 
CALL BNS_15_6 Save current mapping array 
POP pr 
CALL Ems 15 1 3Set new mapping context 
XOR an, Ae 
RET 
nantes 27 ENOP 


Bxs_15 3 PROC REAR 
ANSUME DS:NOTHING, ES: NOTHING 
nov AN, 66128 316 bytes ln the page array 
RET 

EnS_15_3 ENDP 


sPunctlon 16. Get/Set Partial Page Map 





ENS_16_TBL ow qJump table for subfunctlons 
ow 
ow 
EMS_16 PROC WEAR 
ASSUME CS:CODE,DS:CODS, SS :NOTHING 
PUSH ss 
Puss bs 
PUSH bs 
mov DS, SS: (BP~-6] 3Get orlginal Ds from stack 
ASSUME DS: NOTHING 
ENS_16_Si: SOR aH, AH sclear top byte of subfunction 
cup AL, 2 scheck al for a oumber not 6-3 
aA EMS_16_ ERROR 
nov pr, Ax convert lnto jump address 
sau bI,2 
ado OL OFFSET EMS_16_TaL 
CALL ¢8:[Dz] 
EMS_26_EBxIT: POP Ds 
POP Dx 
POP Bx 
RET 
ENS_16 ERROR: “ov A”, SPE rlnvalld subfunctlon 
JP 
ENDP 





ARSUME DS : NOTHING, 85 :NOTHING 


nov DI, 88s (8P-6) Get back orlglnal pI. 
mov C8,D6s(SI) sget count of mappable segs. 
Mov Es; (DI) ,cX yeave count 
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BMS 16 6 Lt: nov AX,DS12(82) ;Get segment to convert 
caLL EMS_SEG2ZLOG yeonvert segment onto page # 
Je EMSs 16 @ sxIT 7 
nov ES212(DI), Bs qeave physlcal page number 
sal Bx,1 yConvert page number 
SAL BxX,1 3: into offset 
apd BX,CS:MAP_ARRAY_PTR 
nov Aa, ‘¢812[8%] 
mov ES: 4[DI),AX qeave address low 
nov AX, CS 4[BX) 
nov BS:6(DI), AX save address high 
ado DI.6 
Tre si tpolnt to next seg to save 
rue st 
LOOP BMS 16 @ ZL 
SOR aR, 
EMG_16_@ EXIT: RET 


EMS 167 im 
t-=. 
+Functlon 16.1 Set mapping array 


a er ce ew ON EP rn cme SD eNO ERED ES 


ENDP 











Joserenssaeeores, 








ixs | 2162 PROC WEAR 
ASSUME DS NOTHING, ES tNOTHING 
MoV x, DS: (Sz) gget count of pages 
EMS_16 2 Lit NOV 8X, 2[8I] sget logleal page 
nov AK, 4[8I] sget address of page to 
nov bs ,6{8I] 3 restore 
CALL EMS_EXCH PAG rBuchange corrent window page 
ADD 81, +Point e] to next page 
LOoP Ems 16 21 Li 380, loop back 
XOR ax, kx sClear srror code 
EMS_16 = EsiT: RET 
mre ~16—2 EMDP 
}Functlon 16.2 Get partial mapping array siss 
Jo ewee cemenenncnneeneesnceecessnanereeneneneuennes: ne aerein een 
EMs_16_2 PROC NEAR 
ASSUME DS:SOTHING, EG sNOTHING 
nov AN, 8X sget nubmer of pages 
HOV Ax,6 36 bytes par page 
MUL all 
ADD An,2 zedd room for count 
SOR aH, AH yzero return code 
RET 
ENS_16_2 EWDP 


?Function 17. Kap Multiple Handie Pages 





pecee 
EMS_17 PROC NEAR 
ASSUME CS:CODE, DS:CODE, BStROTHING 
HOV ES, 88:(SP-8) sget polnter to map structure 
CALL = BNS_127_ INTERNAL 
RET 
EMS_17 BNOP 


oLere nee Oe roy 


Used by jump and call routines to map pages. 





Joesow wena naweneecoeson: 


Functlon 1? (internal). 
Jeeeen wenn ene n nn ennew ne: 
EMS_! 17 |_INTERNAL PROC NEAR 

ASSUME C3:CODE, DS CODE, ES :NOTEING 














puss Bx 
Puss ox 
Je EMS_17_ExIt yearry set, invalid handle 
cuP aAL,T gno subfunction > 1. 
JA EMS 17_ERRi 
cup cx,t ~ puake sure count < number of 
JA BNS_17_ERR2 3 mappable pages. 
nov cs8,aL qeave subfunction 
EMS_17_Li: MoV AX, ES12[SI} sget physical page number/seg 
OR CH 
Ri; 4 Eus_17 83 slf seg address mapping, 
caLL EMS_GEG2L0G $ convert seg addr to number 
Je scheck for error on converslon 
nov 
EMS_17_83: “OV rget logical page number 
cue thandle valid 
Puss cs 78ave count 
CALL Ens_6$ imap page 
POP cs grestore count 
oR Aa,AR geheck for error 
oNE Bue _17_ExIT 
ADD i,t Move pointers to next 
DEC cL 1 mapping structure. 
NE Qns 27 bt 
OR an, AX aclear return cods 
BNe_17_SSITs POP Dx 
PoP Bx 
RET 
ENS_17 ERRi: = HOV An, 67H sinvalld subfunctlon 
JMP SHORT Béus_17. exit 
EMS_127_ERR2: nov AH, 688 sNumber exceeds mappable pages 
oMP SHORT EMS 17 EXIT 3 in the systen 


EMS_27_ INTERNAL ENDP 


[ ORE COE TEE RUSS ASEER SS SSS SSAT SSR ESSE SEAS ERE SE EEE ER ESSE EE EE SE EEE EEE 








sFunctlon 16. Reallocate Pages 
{uameneseseess sen 2 FSCS SEATS TATE ese 
EMs_16 PROC NEAR 
ARSUME ee CORE DS :CODS , ES :SOTHING 
Puss 
Puss 
Je searry set, lnvalld handle 
Mov seave reallocation count 
puss 
caLL ¢get current count 
HOV 
POP sget back new count 
sun 
JG 
bs 
SOR yolear return code 
EMS_18_EXITs PoP 
PoP 
RET 
EMS_16_ISCREASS: 
caLL EMS AHSIGHN 
MP SHORT ENS_1¢_ExrT 
EMS_16_ REDUCES: NEG Bx sturn Into posltlve number 
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The Dictionary Defines “ELEGANCE” as: 
‘Beauty of Style...Scientific Precision” 


NORTHGATE Defin 










A Totally New Lineup of Five 
80386-Class SuperMicro Computers 


Redefining the Standards For Power Computing! 


FASTEST 386 EVER! 

UP TO 16 MEGABYTES OF 
MEMORY. A 256KB READ/ 
WRITE-BACK CACHE. UP TO 


1.2 GIGABYTES OF SCREAMING- 
FAST HARD DRIVE STORAGE. 


16-BIT VGA DISPLAYS. THE 
OMNIKEY KEYBOARD 
AND CABINETRY LIKE 


YOU'VE NEVER SEEN BEFORE. 


SIMPLY... 


HHCE, 


™ 


NORTHGATE COMPUTER SYSTEMS, INC. 


13895 industrial Park Bivd., Suite 110 
Plymouth, Minnesota 55441 
From Foreign Countries call: 


Corporate Headquarters (612) 553-0111 « FAX (612) 563-1695 


If you need the ultimate in pure computing power, 
blended with every imaginable convenience and utility 
feature, Northgate’s all-new Elegance Series is for you— 
AT PLEASINGLY LOW PRICES! 


@ At the top of the line—the Elegance 
3000. it’s housed in a deluxe floor- 
standing cabinet with space for 10—Yes 
i0—half-height storage devices, with a 
tinker-proof locking, full-length front door 
panel, 250-watt dual fan power supply 
with thermistor sensor to automatically 
control ventilation requirements 

Just try filling the drive slots. Northgate 
gives you both i.2 and i.44 floppies 
standard. Hard drive selection is up to 
you. From our 80MB SCSi with 17MS 
speed to dual 600MB SCSi or ESDi drives 
for a maximum capacity of i.2 gigabytes. 
Plenty of space left over for more 
floppies, optical drive, tape backup, etc. 


@ inside lives the lightningi The i6 
megabyte capacity motherboard Is hyper- 
enhanced with up to 256 Kbytes of 30 
nanosecond cache. But it's not just a read 
cache as with most systems. Our 
engineers have added to a write-back 
algorithm that adds another boost to the 
already scorching processor power. 

Recalculations of even the biggest 
spread sheets are amazingly quick. Large 
databases are short work with Elegance. 
CAD drawings appear as fast as you can 
release the ENTER key. 


And if you're tired of going out to lunch 
while a desktop publishing or graphics 
program struggles through your current 
system, Elegance will put you on a diet! 
The speed of these systems cannot be 
believed without experiencing it for 
yourself. 

Northgate will custom configure your 
Elegance System to your own needs. 
Options include i6-Bit VGA displays, tape 
backups to i5OMB, a huge range of hard 
drives, network software and hardware, 
laser printers...just call. 


Yes, Elegance Systems are not for 
everyone. Northgate has a broad line of 
top performance systems to meet any 
computer need. Our 286 family includes 
our PC Magazine, Editor's Choice 286/12 
and both 16 and 20MHz complete 
systems. Northgate’s entry level 386 
system is our i6MHz selling for just $2499. 

Whatever your computer needs, you're 
further ahead with Northgate. Backed by 
our unique OVERNIGHT PARTS REPLACE- 
MENT POLICY and supported by the 
industry's most qualified technicai 
support staff, Northgate is truly “The New 
Leader in State-Of-The-Art Power 
Computing.” 


Elegance Systems prices for 20MHz complete systems start at $3,299. 
For 25MHz systems, prices start at $3,899. 


PHONE NORTHGATE NOW FOR FULL DETAILS AND PRICING SOO-5 45-1 9 93 


HOURS: Monday through Friday 7 a.m.-8 p.m. CST 


[~~] ES @® 


NEW EXTENDED SATURDAY HOURS: 8 a.m.-4 p.m. CST 
Canadian Toll Free Order Hotline: 800-338-8383 


the Northgate ° =x revolving credit card Instead of tying up Visa or MC credit. Millions in financing available. easy 
aay OF OR. Clbace he re with up to five-year terms. Ideal when cash flow is Important. Phone for details. 


For corporate and institutional sales in Texas, Loutsiana and Oklahoma. call (512) 343-7591. Northgate. Elegance. and OmniKey are trade- 
registered tradenames 


igs tat aa Inc. All other products are trademarks or 


of their respective companies. 


to change without notice. Northgate reserves the right to substitute components of equal or greater 


qualky oF Al lem 
quality or Cereal All subject to availability. 
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CALL = EMS_DEALLOC Ens 21 6 Lis cup SYTE PTR (s1],0 sCheck fleg to see 1f handle 
oP suoRr £ms_16_ExIT ray ire JE EMS 21 6 $1 3 la used. 
EMSs 16 gNDP Mov Es:[DI],Dn j8tore handle velue 
[art ieee cL Ee ee a ee mc sz jmove SI past handle fleg 
yPunction 19. Get/set sandle Attribute (Kot Supported) ADD OI,2 smove DI past handle 
j Seweseecenssece: ASL SSTlS NETS SRST mov cx,6 36 ohar per handle name 
8ns_19 PROC WEAR REP NOVSB 
ASGUNE CS :CODE, DS rCODE Isc aL 3add to handle count 
CHP AL,1 omMP SHORT EMS_21 6 s2 
or EMS_19_1 sset handle attribute. BMS_21.@61: ADD HI,9 ymove to the next hecdle 
cup AL, 2 sPor subfunctloos 6 and 2, EMS_21_6S2: INC DX soheck next handle 
ag EMS 19 ERR1 3 return voletlle hendle, CHP DX, TOTAL_HANDLER zlest handle? 
EMS_19_GOOD_EXIT: ee, JE EMS 21 8 1 7no, loop back 
ZOR AK, AK 3 Roo-volatlle not aupp POP Ox 
EMS_19 BXIT: RET RET 
ENS_19725 CALL = EMS_CHECK_HDL 3800 1f good handle ens_21_6 sop 
Jc EMS 19 ERRZ joweeere re reerersserer= =: ee ES SK RE 
cup Co 3See if legsl attribute type ipunction 21.1 Search for Hamed Handle 
Jc EBMS_19_ERR2 3 or lf non-volatile. Jooreawaaa. cormee ee ee en ree eee eeeea 
JL EMS_19_GOOD_EXIT EMS_21.1 PROC WEAR 
nov AH, an Fis~ ?function net supported ASSUME DS: NOTHING 
oMP SHORT EMS_19_SNIT PUSS BR 
ENS_19 EBRR1: HOV an, Ora ysubfunctlon invalid PURE pe seopy segment of came 
ie on SHORT EWS_19_ EXIT POP Es 
EMS_19_ ERR2: mov As 638 zinvalld handle Reson BS NOTHING 
omP SHORT EMS_19_2xIT Dr,82 
ENS_19 ERR3: NOV AB, 968 yettribute type not defined. tov cx,6 scheck for null striog. If 
5 OR oMP SSORT ENS_19_EXIT XOR AL, AL $ bull, skip scan for dup 
ens 19 ENDP REPE sCASB 3 etringe. 
Oe RSS SWE SES Ses ESTES SSCS ESTOS SERS ES ST SSCS SSE Pe Se SES CES TEES S Ess eES JE EMS 21 1 ERR1 
»Functloo 20. Get/set sendle Name nov cn, C8: TOFAL_RANDLES tlook st 811 handles 
{OS SE CEE ee SS On Ew EES CSR SR TEE wes Ew Se SSE SSE ESS SS SDR AE SEES Se sceseesEwTse PUSE cs q?Es:DI <-> handle array 
BNS_26 PROC WEAR POP ss 3DS:8I => handle name 
ee ASBUME C&:CODE,DS:CODE, BS :HOTHING ASSUNE 86:CODR 
puss Bx NOV BX,SI thx holds handle pame ptr 
Puss Dx NOV AX, C8: HANDLE_ARRAY ax holds handle arrsy ptr 
PUSH Ds Inc AX ymove ax past hendle flsg 
ac EMS_26 EXIT jearry set, invelid hendle xOR DN ,DX zatert hendle count st ¢ 
Puss ax 3flnd spot for handle EMS 21 1 Bis NOV DI, AX yCompare each of the hendle 
Mov 8x,cE sget code aegnect Pie NOV SI,EX ? Ramee wlth the new handle 
NOV AX,DX Compute offaet by multlpling Puss cx 
MOV aB,9 3 the handle cumber by the NOV cx,6 
MUL An 3 Slse of esch entry (9). REPE cursn 
MoV OX, AX por cx 
aDD DX, HANDLE_ARRAY JE EMS_21_1_ EXIT 2?If match found print err meg. 
Inc on spoint dx psst the handle used ADD au,o 7 jmove AX to next handle 
PoP aX 3 flag. Inc Dx 
oR AL, AL Check for get or set suhfun. Loor EMSs 21 1 2&1 
WE EMS_20_51 Mov as, Jah ~ thendle not found 
sGet Handle Same oP SHORT ENS _21 1 SxIT1 
MOV BI,DX jleoad pointer to handle name EMS 21 1 EXIT: ZOR AS, AS iia 
omp SHORT ENS_20_ HOV EMS_21_1 EXITI: POP sx 
;Set Sandle Same rae RET 
EMS_26_Sis CMP AL,1 yMake sure that suhfunctlon BMS 211 ERR1: MOV AH,OALB youll handle found 
OWE EMS_26 ERR 3 = 1. ee one SSORT EMS_21_1_ 6xIT1 
Nov ps, 58:[sP-8) 7Get origioel ps ems 211 ENDP eile 
ASSUME OS: NOTHING Jee cer eree nee nnn eenenenes erases rsacseseresensassewnesecsessossecesen 
puss sI sPunction 21.2 Get Tote] nandles 
Puss Dx Jrenaemeneceneree= eee wen ecen enn n en enecweceenecene== 
CALL EMS 21:1 sPirst, aearch for handle ens_21_2 PROC NEAR 
POP ox 7 3 with this name. The Sa ASSUME DG:NOTRING 
POP BI 3 xeturo code must be eth. MOV SH, C8: TOTAL_HANDLEN 3Get oumber of sllowed hdla 
AND AH, OFER 3} or eib. HOR AM,AX sClear return code. 
cnuP An, GAGS RET 
JE BMS _20_ERR2 ems 21.2 EWOP 
mov bz, 5n 3Get heck came poioter ] Sab ew Ses PESTS ewe TES TERN TER ERASER ERAS NER Es Assess eseesesesweseEEeeDSoDs 
puss cs sFuoetion 22. Alter Psge Map and Jump 
PoP ES J Quan weneeee sen seeseeeneoe, caress 
ASSUME ES:CODE eus_22 PROC WEAR 
EMS_20_NOV: NOV cx,6 zeopy name. move 6 bytes ASSUME C8:COON, DS:CODE, FS: HOTEING 
REP movss ac ENG_22 EXIT yearry aet, invalid handle 
xOR AK, AX s¢lear returo code 3Map new psges into window ~ 
EMS_20_EXIT: POP ps HOV DI,s8r 3 ES:DI = poloter to map and 
POP Ox Nov BS ,nS:(BP-8) 3 jump date 
PoP ex how SI, ESs(Dz] ?Modlfy return sddress on 
RET HOV S6:(BP+2),8% 3 the eteck to the sddress 
EMS_20_6RR1is Nov as, Ps sXovalld subfunotlon MOV 81,26:2[D1} 3 in the jump atructure. 
omMP SBORT EMS 20 XXIT nov 6 s(BP+4),62 
EBMS_20_SRR2: NOV AH, BA18 Handle slresady used NOV HI,ES35(D2] 3Get poioter to mapping 
amp SORT EMS_20 EXIT NOV BS ,NSt7 [02] 2 structure. 
EMSs 20 ENDP NOV CL, £8:4(D2) get mapping count 
} PRmeewnesss crs nweee res sEn ss sense ses Se SE SSeS ES SE ESS SeES ES SESS SSeS TSS XOR CB,CH 
7Function 21. Get sandle dlrectory CALL SS_17_ INTERNAL salter page map 
PS CESSES £9 FSS SOT SS ONE BOE OF OSS SESS BENE STS SSS SETH SOSES TT SSS SS SES SESS EMS 22 EXIT: RET 
EMs_21 TRL pe OPFSET ENS 21 @ ;Jump table for aubfunctlons tne "227 ENDP 
= eal pw OPFSET EXS_: "2171 } SeSeeeseuerusszese=s: 
pw OFFSET EMS_21 2 irunetlon 23. Alter Page Map and Csll 
Ens 21 PROC NEAR ae { SO Ses ee eRe SS5ss ESTER SST eNENE RSE R SNE SeeSE Ss SDS LesESseEsesenssesesE sess 
= ASSUME CS1!COD8,DS:CODS, 88 :NOTHING EMs_23 PROC WEAR 
Puss os ASSUME CS 1CODS,DS1CODS , SS: NOTHING 
NOV DG,5S:(SP-6) 3Get origlosl os ac gus 23’ sur Eup ;earry set, lpvalld handle 
ASSUME DS:HOTRING cuP aL, z 3Check for stsck slse function 
cur AL,2 soheck subfunction < 3 TUE BxS_23_Hi 
JA EMS 21 ERROR NOV ex, 76 3Sey we need 26 bytes 
XOR as,in sclesr top byte of auhfunctlon XOR AS, AH 
HOV O2,AaX seoovert ioto jump addreso SHS_23_JMP_END: IMP RMS_23 EXIT 
SAL pz,1 EMS_23_61: Puss ax 7Save subfunctlon 
ADD OI,OFFSET ENG_21_TBL sMap new pages loto window 
CALL CS:(Dz] HOV OI,6z gget pointer to map and 
Ens 21 2xxTs POP os nov £8,593 (RP-0) 3 jump data 
a RET PUSH ss s8ave pointer to atructure 
£MS 21 ERROR: HOV An, OFH tiovalld suhfunetlon Puss DI 
a amp SHORT EMS_21 EXIT XOR cH,CH 
exs_21 XMDP NOV CL, EBSs(DI+4] get mappleg count 
Jee mew nee n ene more nw own nnn nnn eer ene nnn ne ene nn cone ee nee —-ee-= NOV SI, 883 (DI+5] sget poloter to mappiocg 
i punetlon 21. Get Handle Directory MOV ES, 86: [DI+7] ? atructure 
Jerome cow eer ee nee e eee eceeena owe ee ee meee meee enn ene eo esoreee PUSH AX 
EMS 21.6 Proc NEAR cle glndicate good handle 
= ASSUME DS:HOTSING, ES:SOTHING CALL EMS_17_IMTERNAL galter page map 
PUSS ox oR As, 
Puss cs POP ax sReatore AX 
POP os SUE EMS_23 EXIT 
ASSUME DS:CODS Restore values lo the reglatera and osll. 
MOV SI,RANDLE_ARRAY nov AK, B51 (SP+6) sget flege 
MoV DI, 881{8P=4} 3Get original DI PUSH ax 
xOR AK, AX yClear RC ond hndl counter POPF sload fiaga 
NOV DX, Ax pStart with hendle @ MoV ES,865:(BP-16] srestore 6S 
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Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is PC Magazine's on-line information service, 
which is administered by CompuServe. $12.50 per hour lets you: 






* Download any of PC Magazine's utilities * Trade oe with Charles Petzold or Ray Duncan 
* Download files from the Forum data libraries * Search for back articles on-line 
* Talk to editors and columnists If you already have a CompuServe account, simply 
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at 200 7 data bits, even parity, | stop Pittsburgh, PA........ (412) 391-7732 6. At the Enter agreement number prompt, 
bit and full duplex. Cail one of the num- San Diego, CA........ (619) 283-6091 enter Z10D8912. 
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Cleveland, OH....... J 216) 781-5720 panes 2.400. them in 2 secure place. 
Dallas, TX... “(214 953-1971 umber, ov 2.400-bps service, By {YPINE 9, 4 new password will arrive in the mall 
Detroit, MI 313) 255-9207 | prompt.) within 10 days to confirm your subscrip- 
Houston, TX . . (713) 462-0202 2. When you receive a Connect or Carrier tion. 
Los Angeles, CA...... 4 (213) 739-8906 Detected message, enter Ctrl-C. There are no connect charges for PC Mag- 
Miami, FL........... 305) 2 231 4. At the HOST NAME prompt, enter mn process. 
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Aw...What the Heck! 


EXTREMELY POWERFUL 


DesignCAD 3-D vereion 2.0 ia as powarful 
as most CAD systems costing $5000- 
$10,0001 Features like: Complex Extrusions- 
linear, scaler, and circular, Blending of Sur 
faces, Shading, Cross Sectioning, Complex 
Sweeps and Translations, snd Bootesn opera- 
tions make DesignCAD 3-D one of the most 
powerful 3-D CAD systems available... at 
any price! Engineers, Architects snd Consul- 
tants constantly tell us that they use CAD 
systems costing thousands of dollars which 
are not as powerful as DesignCAD 3-D. 








DesignCAD 3-D version 2.0 is available from most retail computer stores, or you mey order directly from us. 
DesignCAD 3-D ts availsble in s number of foreign languages from distributors throughout the world. All you 
need to run DesignCAD 3-D 1s an IBM PC Compatible and 640K RAM. DesignCAD 3-D supports mostgraphics 
cards, printers, plotters and digitizers. Free information and a demo diskette are available by contacting ua at: 


VERY EASY TO USE 

Juet because DesignCAD 3-D 1s powerful doesn't 
mesn it 1s difficult to uee. Single keyetroke com- 
msnda and side-bar menus which give short direc- 
trons on how to proceed make DesignCAD 3-D a 
snsp to use! While not required, DesignCAD 3-D 
Supports all popular digitizers snd mice. 

Many of the older, more cumbersome CAD systems 
require weeka of training before a user can be 
productive. DesignCAD 3-D users find they can be 
producing useful drawings in a matter of minuteal 
tn a recent CAD contest only one contestant was 
able to match our drawing time. Tha package sold 
for $3000.00. The other CAD packages took up to 
twice as long to perform the sama drawing and 
cost up to $5000.00! 


Still don’t believe us? The goblet pictured below 
required only 16 keystrokee snd 3 commands to 
creste! The top, front, side, and isometric views 
were crested simultaneously... in less than one 
minute 


DesignCAD 


3-D 
only $399! 


WHY BUY THIS ONE? 
There is a very important reason to buy DesignCAD 
3-D. PERFORMANCE. No other CAD system can 
match our pnce/performence ratio. Many people 
make the senous mistake of thinking that it is neces- 
sary to apend thousands of dollare to obtain "a good 
3-D CAD system.” This is not true! We talk to people 
everyday that are sadly disappointed with their 
“expensive” CAD systems. Don't be one of them! 
Call us and we will send you a complete set of 
literature end a free slide ahow demo diak Once 
orcoriars DesignCAD 3-D version 2.0 with other 
oo systems we know you will choose DesignCAD 


DON’T TAKE OUR WORD FOR IT 
Hare is what other people have to say about Design- 
CAD 3-D: 

“After you've worked with DesignCAD, the single 
keystroke commanda sre aimple to remember snd 
it becomes easy to" flick one key” to execute a com- 
mend. An extremely ergonomically designed pro- 


ain” 
ql HENRY LEVET. Levet Es Dangle Architects - New Orleans, LA 
Designed a 65,000 3q ft. nursing home using DesignCAO 
“Recently | worked with a firm thst builds decks. 
They purchased your product on my recommanda- 
tion. | sat down with them snd in two hours they 
were very proficient in DeeignCAD. Now they are 
more effective; snd we can communicate. .. it's 
wonderful to be able to do a block repeet 42 times 
and there are 42 2x4's to make the deck!” 
J. TURNER, Architect TAO Lid. - The Woodtands, Texas 
“Allows scientists and engineers to expend minimum 
time learning and using CAD software so that their 
time can be expended on the project at hand. It 
also allows scientiets and angineers to quickly 
Present to management all views of a aubject. (3-D).”” 
DR STEVENS, NASA Space Scienust/Engeneer 


HOW DO | GET ONE? 


CIRCLE 475 ON READER SERVICE CARD 


VERY LOW PRICED 

The first question asked by many people 1s, 
“Why is DesignCAD 3-D priced so low?” The 
enswer? After developing DesignCAD 3-D 
version 2.0, we were unable to decide how 
the product should be priced. We consulted 
experts. We used the finest spreadsheets on 
the merket We took empioyee polls. Finally, in 
the great American Tradition, we said, “Aw... 
What the Heck! Let's see the other guys 
beat this price!” DesignCAD 3-D version 2.0 
sells for $399. 
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Utilities 


sMap old peges 


Rxe_29_OXITy 
exe_23 





, 
FPunction 24. 






Verify bandies 


exg_24_s0P_Exrrs 


exa_24 861; 
sehack end edju 


Rxg_24_x1: 


iCheck for over 
Eoe_24_821 








nov 

nov 

now 

nov 

ASSUME 

PusD 

nov 

nov 

CALL «= DRORD PIR 081 (SI) 
ror ax 

yuss BP 

how BP, ax 

PoP ax 

poser 

nov Leayeae 
nov 

nov 

nov 

nov 

Por 

wv 0: [BP+6) , cx 
wv Os: (BP), ax 
rosx cg 

POP Ds 

ASSUME 08:CODR 

iate windew 

por or 

POP as 

ZOR ca,ca 

nov cores (Ore3) 
now BI, AX: (02416) 
now £8, ES: (02412) 
cue 

por ax 

CALL «= BS_17_TNTERMAL 
agt 

EMOP 


Move/Exchange Memory Segion 






















sRestore 08 a 
sRestore 01 BMS_24_021; nov 
}Reatora OF CALL 
ySeatore Cx xena 
xena 
Save my kese pointer mv 
;Seatore BP CALL 
sClear reture code nov 
yeali. EMS_24_83: sus 
3Get back pointer to eterk = as 
;8ave returned 
restore my bese pointer | cur 
2G0t beck returned OF otes 
3Seve retarnad £1 = 
+Put reg valuas on atack | Bis_24_OVERLAP) HOV 
1 to be restored oa returo ~~ 
row 
our 


sGet back returned flage A exchange the dete 


sGave returned BP ‘EXS_24_MOVEDATA! 
Pus 
PUS 
| Puen 
1@et back poloter to structura nose 
cup 
gat mappieg count aE 
sget pointer to mapping cup 
3. etructore nov 
tindicste headle nov 
jReatore subfunction es 
jalter pege mop toate 
Mov 
\csecccers nov 
Mov 
swersccccsss xOB 





3Seved subfunctice 
pOirectine fleg for move 
pamount of memory to movs 
jZource mova paicter 
#Destination move pointer 
iRC for non-fatal error codes 


pmueve registers 


}Get 08 off original eteck 
#Pusb for local addraanability 





s8et up pointar to local deta 
yMaka room on atack for data 





BEQZEUES SS Ree G Sse R ese SST T TEESE eS Ss 








mov 1 $8eve subfunction ; 

nov XYTS PIR EMS_24 RET CODE, O | 

nov Get count from move struc | 

nov 

cur jeee if region sice > ix meer enovel 

a” 

nov Ay region > 14 byte 

cd uxt 

nov word PTR [BMS_24_ count) ,Ax j8ave count. Compute 

nov WORD PIR (BNB_24~COUWT+2),0% 4 the number of | 

ov cu, 10284 2 «16% pegas needed. ENS 24 MOVE2: 

nrv = lied 

nov ca AL }Save number of pages | 

nov cL,DL seave remainder | 

have the pegas assigned. (2f Expanded memory.) | 

ADD 02,4 move poiatar to source descr 

nov DI,-10 wwoiater to are iccail store = | 

CALL =—-EMB_CIIECK_ nov H OME 

ae Ene=24_IMP_xxtT aE 

PUeB ax 3Seve source end address aa? 
02,7 Point to destinstion Klock ia Be 

abo 02, F na 

mov 8 2, -146 iPointer to dest lecal store oe hg 

caLE now 

POP nr < sRecover source ecd address cH 

POP ax our 

one ExS_24_801 32€ arror fiag set, exit nov 

uP 

ne Ene 24 EXIT nov 

now BYTE PPR EMS_24 013,X ;Set direction fisg bottom up LOOP 

et for overlap if necassary. 2f exchange, don’t allow overlag. PueD 

now CL, BYTE PIR ) t deatination mesory type PoP 

ADD [8re7] ieompare to source memory type AxsUME 

om 30 = both conv, 1 = diff types, PoP 

a” } 2 = both PoP 

a” 2 10, check conv overlap. Pop 

nov cu, EeiTo2+1) sGet dest handis nov 

or CH, OB: (SI-4) Compara to source handle nov 

ou BAb_24_WOVEDATA Hot the same, no overly on 

nov ce, EssTe2-21 1Get source startiog pa our 

ow Sx,bas(9T+8 iCompara dest starting pege on 

2 r3 32f source etarte first, | JLE 

oa Ey 02 1 bottom up move. | xxs_24_nowEds = oer 

mov ex, Ba: {81-4} 3Get source starting offest EMB_24—LOOP_DOWE: 

cur CX, ES: [er+)] 3@et source starting offest XOR 

7” Ena 24_81 source lower, bottom up move Pur 

ad ax, Kx 3Copy from top down. ror 

nov 02,0% yPut end addr of Dest ic DI, Ax CALL. 

uw 81,7 pPeint to soores descriptor Woy 

now XYTs eTR EN8_ 24 228, 1 ject directino top down POP 

cw Dr uaa (2ts3) ;Compare end with start addr PoP 

a” 180 overlap Cann 

mm yoverlep wow 

ce Same pages, check offsets ENS_24_ EXIT: ADD 

” Por 

oP ror 

Jap of conventii PoP 

cur PoP 

a” PoP 

a” RET 

om Exa_24 Eur 








Exs_24_82 jump if deat edde kigher 
81,716 Polot to deat dascrigtor 
mma 24_ADR_cBY 

br,Bx = sExcbange starting sddrassas 
ax, Ax 

6r,-10 sPotat to sourcs descriptor 


2MS 24 ADA_CHV 

RyTE ta 2fls 26 pine 38et direction flag top down 
Ax, WORD PIR TENT_24_couwr] sGenerste etart addr 
DI,WORD PTR (BNS_24~CouWT+2) 


Ox, 02 sCompare atarting addr with 
BMS_24_WOVEDATA ¥ and of other block 





* 

RNG_24 NOVEDATA 

BYTE PTR Ena 24 ALT covE, 920 gandicate overiup 
‘aua¥un, JIf exch. don’t allow 

2 overlap. 

sError, po overlap 


3 BO exchange. 


}Bave context of pages 6 6 1 
}Seve address for page 1 


Save addrase for page @ 


42f woving from 
1 eet directine f. 


te bottom 
ag for move 









AX, B81 (02-4) 22f move from bottom to top, 
Dx, £81 (82-2) 3 dnitieilee the 
WORD PTR (RNS _24_SRC_PTR],AX 3 «pointers keck to 
WORD PTR (EME 24 ‘PTR+2),DX 4 the starting 

AX, BS1 (8143) # eddrasess. 

Ox, AXi [8145] 

WORD PIR [EXO PTR 


7Ax 
EST_PTA+2},DX 


WORD PTR [EMS_: 
Ox, cx 


ES, (BP+4) iRestore Bove structure 

RX, [BP+2] 3 pointer to AXiAX 

j8ave ES 

38eve last count 

sPolnt to source descriptor 
iIndicate source 


sClaar last move count 





ax iSave source pointer 

b2 

CX.AX yeave count, restora last ent 
AX, OX }Rentors BS 

aX? Point to dest men descriptor 
el, 


}Map axtended men if needed 
#Get back sourca pointer 
j8ave segment in Ax 

sGet lowar count 


sGet move count 


see if at and of 

J count. If ao, 

7 Copy only to acd 
a ef count. 





ca, ze 

ax,cHe iGabtract from count 

Ds,@ 

a 

ax iBave count 

bE 

RYTZ PTR Rne_24_s00FUN,1 3800 if move or exch 
06, xx iTime to eat OS 

OS: HOTRING 

Ene_24_2xcB 


iMove that deta 
sGet dest byte 


Check direction flag to 


+ wake sure sf pointers 
Move dest byta to ecurca 


SHORT ENS 24 NOVE2Z 
BL, 283(D2] ~ 


SYTE PTR Ens_24 025,60 


iMove dest kyta to sourca 











Loop until bicck axchanged. 
oT {Seetore DS sitered by move 
Ds 
Ds.coDE 
ox 3@et back cnent 
ax 
x 
WORD PIR [ENS_24_COUWT), AX sRestore count 
WORD PTR (BNG_24_CounT+2],08 
Ox, Dx 
Ema 24 moved $#ee if count bas expired. 
ax, Ax 
ENa_24_LooP_pows 
Ns_24_novELOor 

+Seetore penee @ and i. 

Bx, ax }eet physical page = 6 

ax 1get addraas of pega to 

Dx 1. restore 

EMO_EXCH_PAX Exchange current window page 
ax,T jnet takress of be a. 

ax seats address pege to 

ox p 

ENS EXCH PAX seehanigas corres’ © windew pega 
ax, Srra Fre pns_24_pet_< box Get 

sP,le vsesileasca iboats ieee tt 

tid 

82 

ax 

ax 
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iano. nov DI,ax j8ave number nf pages in oF 
jCoavert. addr xOR ca,cK 
y8otry: dx ax - ear MOV AX, E81[8I+5) 7G0t nt /page 
’ ei ~ paioter to local semory descriptor nov AX, ES1(8103] rget offeet 
Jove eneenn en neeneeenn a neenneneeeeenenaee an meecrsceseseaneseenescooes Nov DL,ESs[8} Get memory type 
EMS_24_ADA_CHV PROC WEAR on DE,Ou 38ma if EMS or low memory 
ar Je EMS _CHECK_MOV_ConY tjomp if low memory 
bs on pu,T 3Tf not low men make sure 
ce. 16304 Convert addreaa to seginffeet er ENS CHECK HOV 51 3 EMS memory. 
nov ax,3a 32nvelid memory type 
son FT (sreet}, 08 Gave offeat IM EMG_CURCK_MOV_SET_EZRR 
ead 2MS_CHECK_HOV_811 a es 
= TAT AX, IFPPE scheck for nffect < 168 
won 1 PTR (BP+SI+2],AZ ; Save engnent on EMS_CHRCK_MOV ERAL 
Dx }8ae if the hendia owne ancugh pages to hold tha region. 
ar nov bx, Bas[sr+3] 300t handia 
ruse 
CALL BS CxBCK_NDL Verify handla, 
= trot a ata ALL EMS_13 3@et number of pages owned 
for move. POP a by handle 
i8atry: el - $ = source page, 1 © destination page. on Ax, AR 33f error, set carry and 
? aeibx ~ pointer to external memory descriptor ME EMS CWECK_MOV_SET_ERA ; raturn. 
, oe = Couat used no inet move MOV prix jeeve number of pagan 
sEzits 8:01 - poicter to dete te move nov AX, ES1(S1+3] 3Get logicel page aumber 
? cx = max count before crossing boundry, wv Ax,DI Copy number sf pages needed 
= eseeea hassle ees sea banasneeess sense neice ncaa ests seccseecon' ADD AK, AX zadd atarting page, 
f88_24_WOV_SET PROC = REAR apD CX, Bs (8I+3) yAdd atart offmet to ressinder 
AXSUKE 06:CODS pec ox a «of the num of pagae needed. 
vue cour cx, 10384 
4 EMS_CHECK_WOV_94 If remtoffnet > 168 add e ~ 
tHe ax 2 page to the num ceeded. 
sus Cx, 16386 
13ne SI ee nffeat to arc_ptr EMS_CHECK NOV #41 
5 “on Ax,DX }Compare to totel number of 
245_24_mOv_suT_ss a6 25_CBECS_HOV_ERR} a pages 
aup s1,t sPelat SI to dest_ptr nOV bx, cs ¥ ng offaet 
kus 26 wow SUT 68: xCEo AE,OX #Exc! offset and sequent 
OS SENOW, DE, BYTE PTR AXs (AX) iNet memory type EMS_CNECS_MOV_EXIT: 
nov AE,16383 HLoed constants for £43 mon cle aCleer arror fieg 
nov br, QNS_CHECS_wov_ExtTit 
on Ds, 08 Check type of number Por oI @Reatore ragiatere 
mB 1 = EMS memory nov [sreot] ax 180ve offeet 
nov yLead constante for nov (BP+DI+2) 08 }8eve sagnent/pege 
1 Renventionel memory. POR «cx 
Es_24_MOV_SET_911 POP Ax 
cur 1If bottom up move, ekip RE? 
JB ENS_CHECS_NovV_comV: 
3Top down. nov cx,16 yoonvert sagment intn address 
sub 78ab laet move from offeat wu cx 
Jax iGee if and of e ado At, a2 add offaet 
nov Start at top of next page ADC Ox, 8 
sun Point to next page abo AX, WORD PTR [EMS_24 COUWT] add ino to etert addr 
BMs_24_Nov_se7_s21 ape DE, WORD PTR [BNS_24_CoUNT+: 
Sie are now CX, WORD PTR [BP+SI] met offeat for nount sun ani Decrimant count 
IHC x Sax os,8 
ne MB _24_nOvV_SET_$3 oMP SBORT ENS _CHECK_MOV_EXIT 
photon up : MS_CRECS_nov_ERRis 
EMS_24_WOV_SET_831 
= ae BD WORD PTR [BP+SI),CK add net Hove to offeat ENS CWECK HOV re, an; 658) jadieae: +e saree 
cur WORD PTR [BP+SI], AX jiee if end of page - _ pIndicete error 
788 nS _24_NOV_SET_S¢ SUP SUORT EMS_CRECK_MOV_AXITI 
E#S_24_Wov_sET_8313 EHS CHECK MOV ERR3i = ropa 
nov WORD PTR (BP+8I),0 astext at hottom of page = al naray Ax, 830 3Mot anough pages 
apo WORD PTR [BEVSI+2],DI  ; Point ta next page Me SHORT EMS CHECK WOV SET ERR 
EMS_24_MOV_SET_64s 2K5_CUECK_HOV ENOP fs Sa oS. 
NOV CE,AR aCompute count to end of pege pose i 
aac a PTR [BP+DE) sFunction 28, Get Meppabla Physical addrese array 
" 
EXS_24_nov_sET_s$1 rns 25 PROC WEAR 
od be,Ds acheck type of ounber = ASSUME CX:CODE,DS:CODE, KS :NOTHIEG 
oe ENS_24_MOV_SET_Comvi ©; If convectional, don’t map on AL, AL yoheek aubfanction 
puse CH }8eve new couct 7” EMS 25 83 
russ oe at,T ~ eeeure eubfunctine $ or 1. 
so iareeamy comme se ere 19 ne pees 
Hy x m2 4 with 4 
HOV AX, WORD PTR [BP+SI+2] ; Pot page in proper regiater en weep intn 6821 82-210 spew lees se vite 
Pusur 
ao ywet pence ig tion fing ¥s_25_811 Nov os ses 
ce aeet *) eg ems_2$_411 nov 91{DI] ax sweite aegnect 
CALL ems _85 imap page =i NOV £812{01),CK iveite segment number 
err ox ADD AE, 1024 aPoint to next segment. 
PoP cs 3@et couct heck aoe pos pIndicete next page 
nov AX, WINDOW_SEG 7Get window segment oe cK,d 
oR OL, DL Bee if source or dest OLE mas 25 11 
vB EMS 24 MOV _SET_S6 31f de tien, paint te rac cx. tumber ie 3 based not # based 
ADD. ax, Te a and page. 1824 paragraphs Qs_25_ BEIT: xos AX, AR relear retorn code 
EMS _24_WOV_SET_861 Eys_25"AaxITi: «= RET 
mov AX, Ax set poioter to date Ews_25_ERRi; KROV 3baknown eubfunction 
SMB _24_WOV_RET_ARITS ge oP SHORT EMs_25 2x77 
nov DI,WORD PIM [BP+OT) toed offect Exe 25 ‘ENDP = 
por os & 
PoP 
30r, 


Ens_24_nov_seT_conv a 


DI, WORD PTR [BP+SI+2] 
$8,DE 


SHORT EMS_24_HOV_SET_EXIT 





sCheck parametera for move or exchange 





#Entry! aatei - peistar ta memory descriptor 
Fy bp+di - pointar to local store descriptor 
+ nh - mumper of extended Dage: 
? al - number of bytes into last eatended page 
aBxits dx,ax - ending addresa if nonventional 
? ee - ending page if axpecdsd 
a dx - ending offset if axpended 
Joceenerenennnnee mewn wenn ere ere nee n nnn nee ee 
ENS_CHECK_MOV = PROC 
ASSUME Ds 1C008, ESsSOTHING 
russ = AX 
puss =X 
Fuse = OT 
xOR AE,AE 
mov AL,CK Gat oumber af pages needed 
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sare 08 funcetions eceblad? 
180, exit 

psubfonction 1, get paga cot 
1Jwp to subfunction & 

rIf > 1, davalid aubfunction, 
Since raw page = normal page, 
$ get mermal page count. 


1268 pages (1024 paragraphs) 





28o DMA channels 
:DMA charne] operetion 
clear return code 


ropereting system deniad 
7 ace 
rInvelid eubfunctine 





yFunction 26, wet Expanded Memory Sardvare Ioformation 
[eevasenseaecesamesesee: 
mns_26 PROC WEAR 
i AXSUNE CX1CODE, 08 :CODE, ES 1ROTHING 
cur aT 
ams end 26_eani 
cur at,T 
JB 2Ka_26_$ 
oh 2xa_2¢7ERR2 
mms_26_13 CALL «= EMS 83" 
ow SuORT Ens_26_axi7 
EMS_26_01 XOR CH, Cx 
nov WORD PIM BG1(5T),1024 
nov 38:2(01) ,cx 
CALL «= EM 
KOV Bei TOT] ,ax 
nov Ea. 0(0r],cs 
nov §s18(DI] ,cs 
sos Ax, AX 
$MS_26_8x1T: = RET. 
EMS _26“ERR1: nov AR, SA4D 
oie oMP SORT EMS_26 EXIT 
845_26_ERR21 HOV Ax, 6TH 
oxp SHORT EMS_26_ExIT 
wees_26 Eup? 


Utilities 


EMS40.ASM Toti1 

















suananeesaeeee: 
iFenctlon 27. Get handle and allocete pages 
janes: 
2ne_27 PROC 
ASSUME OX 1CODE, EX :HOTATNG 
Puss ax Gave register 
ow BX, TOTAL PAGES iMake eure request is not out 
TLE Exe 27 sf 1 of range. 
NOV ax, 878 tot enough pages ia syates 
on GHORT ets_27_BxIT as 
e43_27_ 61: rusn aX ave oun. of pages to slloc 
abi") GOR Dx, De jeearch for handle =-1 (unsloc) 
pec Dx 
oie 
CALL ens_13 jget unalioceted page count. 
Por cx 
or ox,cx jehech for enough free pages 
au ENS 27 EARi 
mow DI, HANDLE_ARRAT jBXeigo handle 
XOR Bx, Bx jaaarch for free hendies 
mov Dx, Bx jdx=$ et etart of hndi saerch 
ENs_27_L1: cur AL, [Df] 34 handle id < @ then thet 
JE EMS _27_82 3 bedl hee not been allocated. 
apo Dr, jMows dl to polot to next id. 
Inc Dx 
our DX, TOTAL RANDLES shave we searched 011 handles? 
JE 2827 LT 
nov ax, 256 yon free handles 
om GBORT ENS 27 EXIT 
Ems_27_52 bec arre ere ToryT sindicete that handle ie used 
nov Bx,cx 
CALL «=. ENS_ASSTON yellee pages, dx = new heodle 
EMS_27_ExIT: = POP. x 7BXetore register 
nat 
@us_27_eani: = HOV 
io omP GHORT EMS_27_ExtT 
2ne_27 EP 
1 cael aeeenenon 
iFenctlon 26. Alternate Map Register Bxt 
] SES ewes ye was se renee assy es ee Tee See eee ECT T 20s sre ETE seEssssaneraanasncs 
Qoes_20_taL ou : jJump table fer subfunctions 
mw 
ow 
Fed 
Foal 
oe 
2xs_20 PROC 
axs' 





UME CU: CODE, O8:CODE, ES: WOTHING 
1 





1Gne if function enabled 
scheek a1 for @ number ont 0-6 


ichech 61 for functlen 4-6. 
1If >5 point to unaupported 

1 Footine. 

telear top byte of subfunction 
yeonvert into jump address 





iclesr return code before cali 


jJopersting system denied 
J. eccess. 
sinvelid sabfunction 





SESSRRSEESTIERE REE 





cet alternate Map Register set 



































Puss 
nov 1Get pointer 
now 
nov reeve veinas for salt 
nov 
os s8ee if it is sero 
wae 
nov 3ff eo, emit without saving 
on 3 page map arre7. 
xOR iClear retura code 
or 
Bxs_20_8.61: PUSH 
CALL 1eopy page map 
Por 1The return code wlll be 
2ns_20_0.ExIT1 xXOR 3. eet by Functlon 15.8 
rt Por rindicete nan-eupport for 
ner 3 sitercste mapping rege. 
e0s_20_0 ror 
sFunction 20.1 Set Alternate Map BXgieter axt 
rf ee enemanscccscesnes= 
es_28.1 yROC WEAR 
rusn ax 
yuss =x 
oR aL, aL reheeh bie 6 
on Qos_20_1_ EAR 
nov at, Ter=47 1BXstore OI 
nov MAP PTRS, SS 1Bkve mappicg pointer 
nov ALT_NAP_PTRO,DE 
os of,br — yBeo if lt te sero 
our Ens 201 61 
nov cx, Es aff 0c, omlt without restoring 
os cx, 3 pege map errey. 
4 Ens_20_3 Err 
@ms_20.191: Puen Dx 
pee now S£,03 yPut pointer Into deiei for 
nov Ox,ef a function 15.1 cali. 
ASSUME O68 sROTHING 
nov GI,0r 7OB:0T © BB1DI 
CALL BMs_15_1 JBXetore page aap 
Por os 
ASSUME O8:CODE 
ENS_20_1_SXIT: POP bx 
ist POP ax 
RET 





now AN, 9C8 jalternate map regleter 
SHORT EMS_2¢_2xIT 2 wets not supported. 


on 
Exor 








1Fonction 28.2 Get Alternate Nap Bitve Array Gize 

















ena_202 PROC WEAR 
CALL ens 15_3 sGet seve arrey eine. 
nov bx, 
RET 

BNs_20_2 ENOP 








iFunctias 26.4 Deallocete Alternate Map Register set 


Ens_20_4 














WEAR 

BL, BL 1800 if sere pege indiceted 
Ens _20_4_ERRi 1 if not, error 

3. iClear return code. 
ALT_MAP_PTRS,BX 1Chear mapping painter 
ALT_MAP_PTRO, BK 


BE, 9Cx iAlt register sete oot 
SHORT RxS_20_ 4 EXIT 3 supported 








sanction 20.6-20.0 Unaupported subfunctions 


























Exs_20_6 yROC WKAR 
= of aL, aL jeee lf sero page indiceted 
ONE wus _20_6_ERR1 iif not, error 
xoR an, AX iclear returo code. 
Gus 20 6 OXIT: RET 
Ens_207@"ERAL: Nov AM, CR jalt regleter nets not 
IMP SHORT Ens_20_6 ExtT 2 eupported 
me_20.6 Cd 
: cumrorsscecrasarsresseo 
rYunction 30. 08/6 Functions 
| =eeenmnnsonacea: euenersrsrsrorseseseseso 
Ens_30 PROC = NEAR 
Puss =X 
or 0s PASS Low,6 
ome Bnd 30 21 
om os ¥asd axcn,0 
JE End 30: itiret cell, create password. 
ENS_30_61¢ on os_PaxE Low, nx acheck password 
IME mn 30 Eani 
or os _¥axt_nraa,cx 
Jae 
oe suokr Exs_30_63 
2ne_30_62: russ Bx head the systas time ualng 
XOR Bx, Bx 1 hiom Let 16 function ss. 
Inv isa 
nov Bx, DX ri fow word of time 
Ise x multiply by high word. Inc 
xOL es ito esaure count <> 6, 
nov 08_PASS_LOW, BX 
mow BN_PASS_EIBK, DX 
now Ox, ax sheturo passvord ln 0x,ct 
now Ox: [P-2) 0x Update Cx nv atach 
por an tget beck sabfunctlon 
exs_30_63: cup AL,2 return key function 
ou wus _30_86 
xOR ax,ax sCiser reture code 
Nov 08_FBXS_LOW, AN seleer password 
NOV Os_paXe NIGH, AX 
nov os ra }60t op system flag 
oMe eudaT wes_30_Exrt 
ENS_30_64: on AL,2 sSisabis op system funztions 
JURE Eas_30_65 
nov os Euaiiep,0 sClear flag 
om Se0RT Exs_30_zxtT 
ENS_30_65: on aL, Al, “ stnabie op system functions 
i. ORE Ene _36_s002 
nov By. el tiet fleg 
BnG_30EXIT: KOR AXOK 
QNS_307BXIT1: POP Dx 
nat 
Bne_30 EAR1: = MOV Bx, 0AGH taccess deoied 
Cd GHOST EwG_30_BXIT1 
Qxs_30_ERR2: MOV BX, Orn seubtunation not defined 
oer oP SHORT ENS_30_BXIT1 
zne_30 nor 
i 
sUneupported Function 
— 
2xS_UNGP PROC NEAR 
oa ASSUME CL:COOR, DHICOOE, BA: WOTHING 
mow Bx, 018 }Feature not supported. 
nat 
ens_uusP eer 


Convert segment addrase into ingical page number 
jEntry: ma - eeguect address te convert EXIT: bi = logical pege number 


Jeee= aeneeeeeeen 
Es _exs2L03 yaoc = NEAR 
ASHUME CX1COOR, OX: WOTHIBX, BK: WOTRING 











rusm CX 
puss 
xOn selear logical sector number 
nov 
now 
Qxs_s802_n1: = CHP 
Cid 
apo 
Ine 
Loop 
mov Jeegment not valid 
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EMS40.ASM 

ste 

oe SHORT ENS_SEG2_ExIT 
WMs_suc2_rmps = CLE 
Eus_seo2"exIT: Por Dx 

POP x 

nar 

BoP 


‘2N0_8BG2L06 
foctenee= 
3EMS convert legical page to address 

sRatry: bx = logical page dx = handia of psge owner 
Exit: dx,ax - absolute address nf page. cerry eet ~ 














page not found 














= - eoeeen-nsenneerennennencnnewoonecse 
ENS_LOoZPHY rRoc WEAR 
ig ASBUME CX+ CODE, DO: CODE, BS HOTHING 
russ = 61 
nov D1, PAC CWWER_TRL sPoint to page owner tabls 
nov CX, TOTKL_packs yheck sutry for eech page 
‘EMG_L0G2P_Eis | CHP SYTE PYN (DI), DL 3800 1f owned by handle 
our ens L0a2P $1 
cur word pra Tor+1),8x i8ee if this is the page 
aE EMS_LOGIP_s2 % ve have been locking for. 
ENS_LOG2P_S1: ADD br, 
ae 3 Loop = SNORT EMS_L0G2P_L1 
nov bx, OA ypage out nf renge for handle 
sre 
ouP SHORT ENS_LOG2Pay_¢ 
NS_10G2P_02¢ SUB 81, Phu_OMWZR_TBL ycomputs the phy page addrees 
nov Bx,DI 
XOR Ox,0x sCleer high word 
mov cx,3 3Civide by aise af each sntry 
priv ra 
mov CK,16306 yMul page number by siss of 
WL 1 page. 
ADD ‘BX, EXTEND _ADRL yadd starting eddresa 
apc DL, EXTEMD_ADBX 
XOR Ds, om 
7 yelear error fleg 
Sn0_LOG2Pa7_ex1T: 
> Por pr 
nar 
pas Locient mur 





ims BXeign pages he = number uf pages needed 








dx = handle to axeign pages. 














ROC BEAR 
BXSUME C5 1CODS, 06: CODE, ES1MOTHING 


cur BX, TOTAL PAGES yea if enough totel pages 
Is ‘EMS_BXSIGH_ERRZ 

ross 

Puss 





taet number af unassigned 
+ peges. 
#Get back number nf pages 











Dx yet beck handle 

Bx, Bx 3ars thers snough pagee? 

‘EMS_BXSIGB_ERR1 sWo, return srror code. 

ox }Save number of pages to alloc 

seet handis found £1 

mms_13 }Get aumber of pegee sesigned 

i 19et back num pages requested 

SI. spoist te page owner tabis 

es, 3Get eiee of the array 

yMake aure loop cemplete 
EMS_aSGIGH_Li: ax, i8ee 1f ve heve eselgned 

me # anough pages. 

srtt 19@@ if page Le unowned 





EMS _BxSTOU_O 1Pege owned, another. 
wit en, areige Te to the hndl 


[Dr41) 8%. WXeign page mumber 

ax ee ans.pare nupber to axsign 

ox page needed. 
Eus_aAsSTGn_sit bz, ipolot the next page entry 





SERHESEQUSHSESBR Zegsz ERE 


EMS_ASSIOR_ERAL: 





not enough uneiloceted peges 
jeet error fleg 


a8 


SSORT EMS_BXEIGN_ESIT 
EWS_AS81G4_ERA2: 
nov 














bx, 670 yoot enough pages in eyeten 
STC yest error fleg 
oP SHORT EWS_ASSIOR_XXIT 
His_pxsicu_e2: cic 
xOR Bx, BE sClear return code. 
EMS_ASSIGU_ESIT: 
Ems_aseicn ENOP 
sEMB Oeeilvcete pagee 
sBntry: dx = hendle 
H bl = number of pagee to deallocete 
foresees reece seen aeeen= warnennnencn= 
ENS_DEALLOC PROC WEAR 
ASSUME C$1CODE,DS1COOR, ES: NOTHING 
cup aL, OFPs 18ee if clear oil 
on EMG _DEALLOC_00 
son ax.Bs or 
oP SEORT EMS OZALLOC #1 
‘EMS_DEALLOC_$81 HOR a8,08 - 
russ Bx Save nun of pages to dealloc 
cue 
CALL EMS_13 1Get num ef peges owned 
Por i) 1Get heck num pages to deeliec 
sus $x, Bx _ Hub desiioc from tots! 
ENS_DEALLOC_61: MOV DI, PAG_OWNES_TBL iPoint to the page omer tabis 
nov CR, TOTAL PAGES 
ENS_DBALLOC_Li: CHP {DI}, ou yeompars handis 
our ENS. 62 vif not, keep looking 
cm (DI¥1}, Bx icompare page number if sbove 
aE ENO_DEALLOC $2 } pew limit, ersas. 
Nov SYTE pra [DI], SYPE 3} keep lookiog 
nov WORD YTE [DI+1], OFFFYH 
EMG_DEALLOC_$2: ADD DI,3 yoint to next entry 
Loor ‘EMS. DEALLOC _LI 
ENS_DEALLOC_SSIT: i 
XOn bx, Bx sClear return code. 
RIT 
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| 





8ofll 


ree DRALLOC euDP 
jens Check wandie 
yEntry: dx = handle to check 








Bxit: sere flag set ~ handls not found, ab = 83h 
Jo---2-----—--—-——. Jeereseeaceecon 


EMG_CHECK_#0L PROC WEAR 
BUEUME C51 CODE, O81 CODE, ES1NOTHING 




















rum0 x 
poss Bx 
on 28,00 tdh must he @ foc valid handle 
TUE EMS _CBECK_ERROR 
xCBG BA, DX sieve oo 
bad Bx,9 ;Convert handle intn an ioden 
wu ax + into the array 
nov Bx,ax yeopy to heee regieter 
ADD BX, WANDLE_ARRAY yadd base address of array 
nov Bx, DX restore ax 
cm SYTE PIA [(Bx},6 2If bytec>$, then geod handia 
aE cHEcK, 
ce snlear error flag 
EMS_CHECK_EXIT: POP ax 
vor Dx 
RET 
£18_CHECK_ERROR: 
ial mS nov Bx, 038 plead srror return code in ab 
ste yest error flag 
ome SHORT EXS_CHECK ESIT 
en8_CHECK, END 
Sa “ 
1908 exc! 


ee tate Spans tec aab @i,ax = absolnte address af page to aap. 


yRotry: bl a 











Puss cx 
Puss a1 
russ ge 
poms gs 
puss cx ypoint Oe, ES to code eegnent 
Por pe 
puss Ck 
Por es 





PUSS DEST. DASX_ADRL Save GTD dete in cose 9 
PUSH = =—«- SOURCE. BASE_ADRL 3 Yeentraxt coll is msde. 
ad 88, DBXT.BASE_ADRA 
puss Bx 
nov $5, SOURCE .BASE_ADRI 
roms Bx 
russ Bx deave page addrese 
rss (OX 
XOR 2x, 3% rconvert eicel page number 
saL 2x,1 + Anto ar a 
oAL Bx, 
nov DI, OPFSE? WINDOW_ADDR_pASE sPoint to window addr 
nv $1, HAP_ARRAT_PTR Point to mapping arrsy. 
tac 81 
ise s1 
Check to eee if the sadzese Fequeeted has slready been mapped. 
oom sBave offaet iote tabis 
nov 
2OR 
ov ’ 
EMS_Excm_Li1 0 CHP : 
ONE ; 
om s page 
oR ¢ accurete than the page 
Swo_EXc#_S1: ADD 3 4m extended memory. 
Loop 
ae sLocal page not found 
‘EMS_EXCH_LOCAL: WOW Hoes Perrier new nol aaa address with 
nov 
nw jaave feces! 'p fess iss 
Eue_exc#_o2: POP saat: original page indes 
or See if ve are remappisg page 
JWE ie aifferect, coxtisue 
ADD iClean up eteck 
oMe SHORT ENS_OXCH_EXIT i2f name page, skip everything 





}Seve pogo currently mapped. 
2NS_EXCS_S31 


s8eve new page addrees 


Pos 
Load addrese af curre: 
3 inte destinxtion r: 
ne the current page ie 

je don°t seve it. 





pees 
eters. 








STORE_PAGE? ex, (br+ax) sLoad phyeical page addcess 
De, (Drenxe2) + dnto eource regictere. 
EMS _MOVE_DATA 
HLoad in page fram extended 1 x 
LOAD_PAGE? Dx Pop, new page sddrees into 
x source registers. 
mi, Dt, 
sCritical code, ne interrupts 
ox yet bach original deetination 
[SI+BNO2} AL + addrese. 
nt HLoed addrese of new pags into 
(S14DK], BX 3 page Bap arrey. 
cx, +1f the current page ia 
wus _sxcs_s4 + unowned, don’t seve it. 
be Ds 
co SEIT 
EMS_EXCH_S4: ax, [prea] i@et window addreee egein. 
DL, [D1+BN+2) 
‘ENG_MOVE_DATA 


jMowe memory 
jAll clear, ellow interrupts 


Eus_ENCH_BXIT: 
Restore GbT dete 


ox 
SOURCE. BASE ADAM, Bx 
ax 

DEST.BASE AORN, DX 
SOURCE .BASX_ADAL 
DEST. BASE_ADRE 

ax 


;Restare registers 


2 diate | eha 





“How did | find out 
about the number one 
selling 286 laptop? 
My competition was 
killing me with it.” 


ZENITH INNOVATES AGAIN’ 


Today's leading 286 battery-powered portable* gives you the edge 
you need to be number one on the road. 


Turning miles into dollars. That's business as usual with SupersPort 286™ Another 
Zenith Data Systems innovation to let you work the way you want...where you want. 


With the lightweight SupersPort 286, hard-driving AT desktop performance is 
yours. Anywhere your business takes you. To crunch the numbers. And the competition. 


And we mean crunch. SupersPort 286 is loaded with unrelenting speed and power 
to tackle huge spreadsheets, files and databases. lt even lets you extend your productivity 
through Zenith’s Intelligent Power Management System,” which puts power usage in your 

control. For more than four hours 
of non-stop battery life. 


SupersPort 286 also 
features a dazzling backlit 
Supertwist LCD screen for 
superior readability. lt also 
has one of the widest viewing 
angles of any portable, and can 
be used in virtually all lighting 
conditions. 


So put Zenith Data Systems’ 
SupersPort 286 in the driver’s 
seat. And start letting your com- 
petition know who's number 
one on the road. 


For the name of your 
nearest Zenith Data Systems 
authorized dealer, call 
1-800-842-9000, ext. 1. 


FE data 
systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON® 





Graphics simulate Microsoft" Windows, a product of Microsoft Corporation Microsoft® Windows is included 
with all hard disk models of Zemith Data Systems’ advanced desktop systems. 


“Source: Dataquest 


© 1989, Zenith Data Systems 
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Pop C9 
REP 
2NS_ENCR_FAG 6 «EDP 
’ 
{ENB WOVE OATA moves blocks of dete neing BI0g move block function. 
# Satry: O©,Ax - destination addrees Cx,DB - source eddrese. 
gpa meee = 
Sm8_MOVE_DATA PROC] | WEAR 
pose BT 
now &I,OFFSET ODT s28:DI point to opr 
now DEST.RASE_ADRL, AX jatore source address 
nov DEST. BASE ADRA, DL 
ho Q@OURCE. DASE _ADRL,CK petore deatinatine addrese 
nov SOURCE .BASE_ADRE, DR 
ad An, 37D 13106 move extended block 
my CX, 26088 jRove 3192 words 
Int 1 yeall BIDS 
Prop ar 
REF 


ome NOVE_DATA «xD? 
tiaitl- code initializes memory below thie address then returne. 





fureiatieni PROC =: WEAR 
tarets ASSUME CX:C0DS, Da: CODE, BS1COOK 
nov DI, PAD OWNER TRL 
nov ax, ,_ Pacts yCompute sies of page owner 
ow ox, 7 table. 
7 px 
nov CX, ax 
xOR AK, ax fioad ff’ inte page owner 
bE ax 3 because ff is invalid Rnd 
REY sTosn 
nov AX, TOTAL_UANDLES Compute pize of handla erray 
ov anf +f bytes / handle 
UL 
nov CH, ax 
apo x, sadd room for context save 
xon An, An + area. 
REY sTosw 
nr DI, RANDLE _ARRAY seotivate systes handis 
pec BITE Pra {or} 
eEi eas 
TUETIALL: EwOF 
| 1 catetetepaeepaieadetinmietetatatatenenend end of resident Code sarersescsencesscenressesoses 
ORTA_START . 
vorsK_MRAsER = OD *vDISK Vv’ 
ananeG pa *mot enough wamary’,13,18,'S" 








$ 

eInitialize. This routine sete up the mms driver. 
3 
IMITIALISS 





ANSUME CS 1CODE, DS :COOR, BR MOTHING 
Fes’ cs sPaxee command Line 
18 i SRADADR) sqet beck addr of hdr 
AsaunE , BS 1COOR 
Loe Br ;Det{DT-Courre.t PTR] ;Get pointer to ewe) aentis line 
my ax,3 Look for first 
nov cx, 0 380 charecters in line 
CALL «=—- BCAN_FOR éean for pon-cheracter. 
oR an,az suee if found 
wuz Ca _FOR_vbDIsK gmot found, remainder 
xuOR an, 3a #iook for next character 
CALL ecal_FOR 38cne for character 
n An, al seee Lf found 
awe ‘CHK_FOR_VDIEK net found, skip remainder 
Joverenee 
ylon-blank line after driver nume. Attempt to convert to menary aize in Kbytes 
Jovoernenene: = 
backup to let mumber 
Max 5 nonbers. 
sClear ronoing total 
Secinal conversize constant 
IWIP_LOOPi: s@et number 


sPoint te next number. 
Convert to number and see 
9 «4f im range for « number. 





ama) by | 16 veioenvart te ben 
sadd to current total 


A REE EEEL EY 





Jonennenee. 
;Compute number of pages svailabia for allocated menory, 











IMIT_SRIP1: ROR Dz,DE Clear high word for divides 
now DI, 16 mieaeee sumber Ci mime 
Drv pr Siasyees 
oe ax, An hae rreseer tne ty page 
az CHK _POR_vDISK + use defanlt 24 pages. 
nov ex: Foral packs, Al Gave number of pages. 





fore n een nnne. 
Chock for vdiek driver by reading int 1# vector, 
' 











eh 
ai 


nl 












pieaens 4 2A pearan Scan 20L 
1o-Tracking 
eet Seg na. moony ideialen 
Soe, 1024 x 768 pixels (typical) 
800 x 600 putels (digital, anal ee 1280 x 1024 pixels (maximum) pene uoreouched obese 


330 x 500 pocels {composite 


A Clear View ‘Io Monitor Quality 


Utilities 
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CHR_POR_vOISx: PUSH CS 
POP oe 


ASSUME D8 :CooE 
hov AN, 35298 

It 218 

ROV ur,128 

mov SI, OrrsnT VDIGR_MEADER 
nov ex,6 

XOR 52.8% 

REPE chan 

mut ux_ExT_MEM 


}1f VOYeR present, read top of eveilable memory 


eer ta re 


SI, 2c 

AM, RMSE] 
DL, X81 (8142) 
OL, 16m 


DH, OW 
ex, 16306 
ox 






















t 
EXTEND _MEM_ORL: PUSH CE 
Pol 








shet oo = ce 


iCenvert oumber of 1026 
i byte pages to ebsoiute er 


1Get iaterrupt vector 19 
18% poiets te VDIAX segment 
1VDISX header et offmet 12h 





18 characters in header Jrerew een sn nenenseseeeee: 





teeeume fo memory used by vidiok @X, OFFSET DATA_ETART get and of instellnd code. 
;Compare heeder PAG_OWNER TRL, BX iBeve poioter to pege table 
an, TOTAL_Facss 1Get oumber of peges 
Dx,3 
trem ineide vprex driver. px 


AX, 82% jAdd te curreet poieter 
i®ave poieter te hendle arrey 
jeeve curreot peeitioe 
icompute e100 of hendle 
J errey eeing 9 bytee / hdl. 





jlead offeet of 
300t amount of werory esed by 
a) wdiek 

Bubtrect 1 Mbyte etarting edr 


iCoavert te 16k pasee 


3528533553238 





imep errey 18 bytes. 4 erreys, 
a5 





sConvert offest inte @ 
i @egmect velue 
1Get code eegnect 






1@et extended memory fenction ADD Add code segment te code length 
selr err fieq (fie Imcacus) mov 1Gtore etarting segment of ems 
iReturee enteodad manary in ax 


a Ik pegae, 

iConvert number of ik peges 

1 fete number of 14k peges. 
jee if there fe enough roca. | 


1001 
iOubtrect memory ueed by vdiek 1 absolute eddrese, 


NOV D1, OFFSET WIWDOW_ADDR®_BASE 
nov cx,4 a 
EMS_IMIY_L2: HOV {DT}, Am 18eve ebealute eddrese 
ROV [DI#2),0% 
ADD AM, 14304 HPoLnt te Rext page addrese 
1 83 = ce a 
b sPoint to cext seve eddrese 


Convert memory req. te 1k 





1 velee for use 
1 extended memory limit. 


iMrate the memory requirmente te the device driver header 













xCHzaC 
VGA Compatible 
640 x 480 pixels 


Only one supplier of color monitors offers the widest with the resolution and size to fit your specific needs, This 
selection of features and operating flexibilities in the market —_ includes the Diamond Scan Series of 14”, 16” and 20” auto- 


= tracking monitors, some with microprocessor-enhanced 

at company is Mitsubishi Electronics. programmable display settings. All at very competitive prices. 
Mitsubishi® delivers the reliability and performance To get aclear view of monitor quality and value, look 

that can meet your color information display requirements to Mitsubishi. 

today as well as tomorrow. Larger screen sizes, truer colors, For product information or nearest authorized 

and optimum resolutions make your work easier—and far Mitsubishi Electronics sales representatives, please call 

more productive. 1-800-556-1234, ext. 54M. In California, call 1-800-441-2345, 
Whether your requirements call for fixed-frequency ext. 54M. Mitsubishi Electronics America, Inc., Computer 

aphics standards, like EGA and VGA, or mulktiple- Peripherals Division, 991 Knox Street, Torrance, CA 90502, 
Feninicy performance, Mitsubishi has the color monitor (213) 217-5732. 













x 
FB ect ie i i 


fea amen 
“fl l= lO 
7 a i a 
(HA39OSADK) 
a ee a A 


aie eres ——feart pot ial 
[ranay f2zoris7s oat Te t+] ft Tf 
“Microprocessor-enhanced programmable display settings 


Diamond Scan 14 
(AUM1381A) 












XCHWCIXCH0C, 
EGA Compatible 


“ier MITSUBISHI 


ELECTRONICS 


d Al © 1988 Masubeh Electtorsce Amonca, 
\ / ue Miubah ae erpatered Vaderark ch taubats Bocine Com. Tokyo 
‘Screen mages produced wih Var eit aber el fet doee antl inorder ‘package narne follows cornpany 
e Aare) Aulodesik inc. (AutoShade). Computervwson Corporation (Persona! Dessgnen) Computer Frenats, bc: Ares, 


‘SuperMac Software (PaalPand, Three iDiGeaphucs, Inc (Persgecive) Microsot Corporaion (Exce Versan 2 
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sor ax 1Gut beck seg atart of window | ERROR_ABORT_SRIV: 
ano ax, 10408 jadd 66 Kbytes. CALL «=—«- LOAD_ MEADER yLoad into request header 
2OR oe ,08 p8tert at bffsat mov oe, o¥es s3ndicate error in the 
reste aR? } «driver return code. 
CALL «= LOAD_BRADER sLoad memory requirments inte jooo--e. eeweweneeennnnsenseeewe: aeneceennareene 
Por oo 4. Fequest header. JLOADERADEA loads the amount of wenory needed into the cequest header. 
now DE, OFFSET PROGRAN sPrint copyright ee 2 eer ee 
nov oe,9 LOAD_HEADER FRoc 8 WEAR 
Iw? Siz Les D3, (BQ RRADADR) sget addr of req bdr 
Jaew wenn ae weer ene cnneee een e nee nne ea wnn nnn ees ec eer eerenenweceenes now word 08: (D3. ADDRESS), OO jStore offset and 
sVector interrupt i1Sh to reserve the extended wenery. mov WORD PTR EBi[D}.ADDRESS+5),08 5 code segment, 
1 - meweswensnene art 
rusn gD LOAD_HEADER NDP 
now oe, 35188 Get interrupt vector 15 fooe 
mt sis jScanFor - seans for first {nonjeceurance of character in ine. 
now OLD_IWF15a0, 08 jaeve vector 3 OBtry — Om - & = scan for non character, 1 = scan for character. 
nov OLD_IFri See, 50 i 08181 - string to scan. CX - of string 
por a Exit - AS —1 © end of line found. 
nme oe, 5515e Get intarrupt vector 15 Pies a 
nov D8, Orrent Int_iSa aca! PROC 8 WEAR 
Iwr 218 acai pos xOR oe,08 iClear found fiag 
Joeemener----=----- =~ = eo ees eran secc enna wanna n= eneccceneere~ | SCAN_LOOP11 Loose set character 
;Vectos the 67k interrupt to the driver. Jump to final inetelistico code. on oe,08 jooe if firat match or 
joo ame Te oetenenheteteaiethehatetateteteetee titetitemtmn man oeecose neces JE OCAN_SKIPi 3 minsmateh. & = match 
wov j8et interrupt vector 67 ow AL, S¥0 iCheck for nencharecter. 
wo oLE ochm_Gnrré 
mT #€ai1 008 mm sant Scan _sxrp2 
ma ijump te final init. code. OCAM_SRIPI: on AL, 205 itheck for character 
|e eee eeenneataerieietaebatateieinteneneistebearenneieteetetmtenaneatanenetatenenenintaiaan on eenaneennnn= a OCAN SKIPG 
jerror routine to abort inetelation. OcAN_GRIPFS: cup aL, 13 sCheck for CR 
1 oe Wewnweweeennseerneerseecrseeeen= cr OcAN SKIP) 
DIs7_aRh: mov O%,c7vSRT ERANEG sTeli oper thet the driver is cur 18 iCheck for LP 
= nw oa,9 3 «Ret foaded. cs OCAM_SEIPI 
mt 215 OOF = @CAN_LOOF1 
wow as, l0nex 1G@et 008 verpico ACAM_SKIF31 Ime oe sebaracter not found 
Iwr 218 OcaN"anrré; uaT 
xcne ALAS sPut pusber in proper order acan "FoR ad 
cur oe, 3ize j8e0 if bos 3.3 twp Sr cops . $ 
now 00, OFFSET ORIVER_END j0ffeat pf device driver code 3u1FraLyex EMO? 
nov Bu, cB 33f 93.2, ebort inatali vith cops =e 
my SRROR_ADORT_ORIP 4 0 memory. Othervies issve = 
zon oe ,00 3 @river stob instalied. 
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ERB + BASIC PROGRAM TO CREATE ENS4ONEW.CON 
CLOIPAINT “Creating ENSGONEW.CON": OPEN “ENSGONEW.CON" AS 01 LES © 1 730 DATA 58, vr, $4, 18, 
PIELO 41, 1 AS AS: CORCREORE=@ wi ¢: 














FoR} 2) TO 5ié 

* LOCATE 5,51 FRINT “Countdown: * 510 - 3 3 
FOR J = 1 TO 161 READ OYTE@: OYTEZ = VAL("6E" + OYTES) 
CERCESUKE = CHECKSUMS + CYTE: LIWESUNG = LINKSUKE ¢ BYTE 
Fr (esse < 556) THEW LEET AS@CHR§ (BYTE) PUT 61 


BREAD LIWETOT$1 LINECHECK# © VAL(“O8"*LIBETOTG) 
IF LIMBCHECKG = Liwesuné THEN GOTO 550 
Uocarg 4,2: PRINTF “Brror in lise 6° ; 





569 + 19 © Xr: coro 200 


iy 
‘siiy*1 STsTEN 
uD 
45, « 


EMS40.BAS: If you don't have a macro assembler, you can create the EMS40.SYS device driver simply by running this program in BASIC. 
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EMS40 BY MODEM 


The programs published in PC 
Magazine are available by modem 
from PC MagNet, an on-line infor- 
mation service, 

To download EMS40,SYS, log on 
to PC MagNet, Enter GO UTILI- 
TIES or choose PC MAGAZINE 
UTILITIES from the top menu, then 
DIRECT UTILITY DOWNLOAD 
from the next. Enter the filename, 
then select the appropriate file from 
those presented. Answer (Y) to DO 
YOU WISH TO DOWNLOAD? 
Press Enter to see the transfer proio- 
cols. Choose a protocol and down- 
load the file. 

To join PC MagNet, set your com- 
munications software for either 300 
or 1,200 bits per second, 7 data hits, 
even parity, | stop hit, and full di- 
plex. You can use any of more than 
300 local access phone numbers, 
including: Boston, (617) 542-1796; 
New York, (212) 422-8820; Chi- 
cago, (312) 693-0330; or San Fran- 
cisco, (415) 956-4191. To find the 
number nearest your dialing ex- 
change after you have subscribed, or 
for 2.400-bps service, connect with 
PC MagNet and type GO PHONES. 
For Customer Service, call (800) 
848-8990; in Ohio and outside the 
United States, call (614) 457-8650. 

When you connect with PC 
MagNet, press Ctrl-C. At the 
HOST NAME prompt, enter CIS. 
At the USER ID prompt. enter 
177000,5000, Enter PC*MAGNET 
at the PASSWORD. prompt and 
ZtOD8912 at the ENTER AGREE- 
MENT NUMBER prompt. 

You don't have to be a member of 
CompuServe to access PC MagNet. 
It costs $12.50 an hour for 1,200/ 
2.400-hps service and $6 for 300- 
bps. via MasterCard, VISA. or 
American Express. These programs 
can be copied but are copyrighted 
and ate made available only for 
noncommercial use. You may make 
copies forothers as long as no charge 
is involved, but making copies for 
any commercial purpose is strictly 
prohihited, 


Photocopy this page. Trim and 
hole-puncit the copy and add it to 
your DOS manual. 





Douglas Boling _ 


Purpose: 


Format: 


Remarks: 












EMS40.SYS 
Device Driver 


__ June 27, 1989 (Utilities) 





Emulates the Lotus/Intel/Microsoft Expanded Memory 
Specification, Version 4.0, in software, permitting ex- 
tended memory in AT-class machines to be used as 
expanded memory. 


DEVICE=[d: \] [path\]EMS40.SYS [nnn) 


EMS40.SYS is installed by being listed in the CONFIG.SYS 
file. The drive and path information must be supplied if 
they are needed by DOS to find the driver at boot-up. 
Once installed, EMS40.SYS cannot be removed from mem- 
ory without rebooting. 


(a) 
i?) 
3 
| 
i) 
| 
a. 
wn 





The optional nn parameter allows the user to specify the 
amount of extended memory, in kilobytes, that will be 
used as expanded memory by EMS40.SYS. If the amount is 
omitted, the default value is 384K. By setting nnn toa smaller 
value than that of the extended memory installed, space can 
bereserved for extended-memory programs such as VDISK. 


EMS40.SYS maps extended memory into four contiguous 
16K pages in conventional DOS memory, permitting 
access to large spreadsheets and other data that would 
otherwise result in a ‘Memory Full” error. While not as 
fast as a dedicated LIM/EMS board and driver, EMS40.SYS 
implements, within the limitations of a software emula- 
tion, all 28 functions specified in LIM/EMS 4.0. (It does 
not attempt, however, to emulate the DMA functions 
included in function 28, Alternate Map Register Set.) 


Available for downloading from PC MagNet (see the 
“EMS40 by Modem” sidebar), EMS40.SYS is already com- 
piled and ready to run. As an alternative, EMS40.SYS can 
be created from either of two program files that are 
printed in the article and are also available for download- 
ing from PC MagNet. EMS40.BAS will automatically 
create EMS40.SYS when run once in BASIC. To create 
EMS40.SYS from the EMS40.ASM source code requires the 
use of a macro assembler (IBM or Microsoft, Version 2.0 or 
later) and the following commands: 


MASM EMS40; 
LINK EMS40; 
EXE2BIN EMS40 EMS40.SYS; 
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BULLDOG STANDS OUT 
AMONG THE COMPETITION 


PRINTERS DRIVES SOFTWARE 
Aldus Pagemakcr 3.0 .... 


LX 810 NEW’........ 

FX 850 254 CPs, 54 NLQ 

FX 1050 264 cps, $4 N10 .. 

LQ 510 NEW? sesssss 

LQ 850 330cPs,s8 NLQ 

LQ 950 330 CPS, 88 NLQ «. 

LQ 1050 330cPs, 88 SLQ.... 

LQ 2550 400 cvs, 108 61.9 ... 
OKIDATA 

182 Plus 180 cPs,30NLQ..... 

320/321 300 cPs.62 NLQ .. 

390/24 PIN 270cPs.90 NLQ. 

391 24 PIN 270c%s, 901.9 

292 240 CPS, 100 NLQ.... 

293 Plus 240cPs, 100NLQ 

393 450 CPS, 120 NLQ..... 
TOSHIBA 

321 SL 216cPs,72NLQ 

351 SX 33085, 100 NLQ .. 

341 SL 216 cPs,72NLQ 

311 Express 


1592/1595 
31313151 .. 


HEWLETT- PACKARD 


Laser Series I .. 
Envelope Feeder. 


Pacific Data 1 mg./2 mg 

Pacific Data 25-N-1 ....... 
IBM 

Proprinter X24E 

Proprinter XL24E.... 

Proprinter ITI 

Proprinter If] XL... 


6 foot parallel cable 


EPSON Seagate 20 mb w/contr.ST225 .... 
aoe Seagate 30 mb w/contr.ST238 .... 
Seagate 40 mb for AT ST251-1 .. 


Seagate 40 mb for AT ST251 . 
Seagate 80 mb ST4066 .... 
CMS 5-1/4" ext. 360K for PS/2 .. 
CMS 5-1/3” ext. 12 mb for PS/2. 


Pacifice Rim 5-1/4" ext. 360K for PS/2.. .179 
Pacific Rim 5-1/4" ext. 1.2 for PS/2 


Toshiba 3-1/2" 720K int. 
Toshiba 3-1/2" 1.44 mb int. 
Toshiba 5-1/3" 360K int...... 
Toshiba 5-1/3" 1.2 mb int. .. 


Bemouli Box If 5-1/4" 20 mb int. 


20 mb ext. w/card 
dual 20 mb external w/card 
Plus Hard Card 40 .... 
Pius Hard Card 20 .... 
Priam 60 mb AT... 
Priam 43 mb AT... 


NEC Multisyne HA 
NEC Multisync IIID...... 
NEC Multisyne Plus. 
NEC Multisync XL 19" 


Mono 8503 

Color Display 8512 ... 

Color Display 8513 
PRINCETON 

MAX 12... 

Ultra 16 .. 

HX12E ... 

Ultrasync .... 
MAGNAVOX 


RGB80 8762 . 
EGA 9CM053 ... 


VGA Mono ... 
VGA Color.... 
AMDEK 410 


Chartmaster .... 


Enable O/A. 

Fastback Plus .. 

Foxbase + ... 

Freelance Plus 
Framework IT] .... 
Harvard Graphics .. 
IBM Display Write IV ... 


Microsoft Word 4.0 
Microsoft Excel 
Multimate Advantage II .... 
Peachtree II Complete 


R Base for DOS... 
Revelation 


Ventura Desktop Publishing ... 
Word Perfect 5.0 ....... 
Wordstar 2000 + 3.0.. 
Wordstar Pro 5.0... 


Everex 60 m.b. . 
Archives 40 mb ineernal 
CMS 150 mb intemal .. 


Maynstream 60 PS/2 w/card 


for modcl 50, 60 & 80.0... ccccecceceseee 


Everex 1200 invext... 
Everex 2400 int/ext 


Practical Peripherals half card 
2400 w/Procomm 

US Robotics 2400/9600 

Supra Modem 2400 inycxt... 


Ventel Half Card 2400 w/Crosstalk 


Ventel 1200/2400 Plus 


Sales Hot Line 1-800-438-6039 


BULLDOG 


COMPUTER PRODUCTS 


W VISA 3241-E Washington Road © Martinez, Georgia 30907 
Maciaeea ria For information, technical, shi ipping or returms call: 
Amencan Express (404) 860-7364 or (404) 860-6905 








Hercules Graphics Card 
Hercules InColor ... 
Hercules VGA ... 









Orchid Pro Designer + w/512K .. 
Paradise Auto Switch 480 ........... 
Paradise VGA Plus............. 
Paradise VGA Professional .. 
STS Chaulfrt AT... 
STB Mult Res. I.. 















386/20E 40 mb.. 


















8 MHZ TURBO 
1 floppy, 512K, AT style keyboard, 
mono-graphics card, mono 
IMONUOfsre sn scasstrs sects $799 





















286 Desk Pro 12 mhz 
286E Desk Pro .......... 
Compaq II Model IV. 
Compag Port. 386 

Model 40/100 ...,,....0.0. 5579/6999 
Compaq ITI 20mb/40mb 
Pranrrntencatoepead tanec 3495/4069 
Compag 386-S model 

1/20/40 .. ....sss0000.2479/2849/3 149 
Compaq 386-25 

MDO/BOO sig. ccsecserecsetsess 7195/9395 
Compaq sit w/20 mg. +4395 
Compaq SLT w/40 mg... 
90 day warranty theSneh, ti dog 






















Color System add $150 w/20 mb 
add $259, w/30 mb add $279 
90 day warranty through Bulldog 
286 BULLDOG 10 MHZ 
1 mb Ram, 1.2 floppy «00.0... eee $995 






















AST Advantage w/128K ....ccccscsceesssesesseseeee 
AST Advantage Premium w/512K 
AST 6 Pack Plus w84K .... 
AST 5251-11 Plus Enhanced . 
AST RAmpage 286 ....sssessssors 
AST RAmpage 286-2 for Model 50/60 
Everex Mini Magic w/o K ..... 
Intel Above Board + w/512K . 
Intel Above Board PS + w/S12K 
Intel Inboard 386 w/adapter ....... 
Intel Inboard 386 for PC w/1 mb ... 

Intel Above Board II Plus for PS/2 w/o K 
Irma Board II.. = asi 
Logical Connection 256K/S 12K 
Orchid Ramquest Extra w/o K .. 
Orchid Ramquest XT/AT w/o K.. Bee 
Orchid Tiny Turbo 286 
Orchid Ramquest II Z w/o K.. sass 
Orchid Towir Tab ies. csssecceeoscoccczeec creetocceageny ec 









Bulldog 386 16 mhz, 1 mb Ram, 
AD floppy rieccscescsecs assacscss $1695 













AST Premium 286 Model 80, 10 mhz, 
0 wait state, 512K, DOS, keyboard, 1.2 
-$1395 















PERSONAL SYSTEM/2 
Model 30 286 w/20 mg...........$1950 
Model 30 w/2 floppy «1310 
Model 30 w/1 floppy & 20mg. .1725 
Model 50 - 30/60 «-. 2499/2739 
Model 60 - 40/70 .. 3295/3650 
Model 70 - 60 .... 

Model 80 - 40 
Moael 80 - 70 .... 

Model 80 - 115 .. 

90 day warranty through Bulldog 














AST Premium 386 Model 300 
20 mhz, 1.2 us 1 mg. DOS, 
keyboard ... a $2675 


































All AST computers carry a I year warranty 



















NEC Multispeed EL 
NEC Multispeed HD. 
Toshiba 1000..... 

Toshiba 1200... 
B0387-25 .....ntaeste... Toshiba 1200F 
80387-20. «409 | Toshiba 3100E .. MICE & MISC 
80387-16. Bee Toshiba 3200... Microsoft Mouse w/windows..... 
80287-8 ... on shiba 5100..... Microsoft Mouse w/PC paint brush .. 
80287-10. bes Toshiba 5200 40/100. Mousesystems Mouse ........ cee 
8087-3/8087-2 ... re Zenith Super Sport 20 oe eter 2325 | Logitech Mouse C7 Plus/Hi Res... ee 
256K Chips/64K Chips ......-...C Zenith Super Sport 286 20 mb ....3399 | Logitech Scan Man ...00.. cece cece eee eenteee 


For Orders Call. 1- 800- 438- 6039 ... 


ral 5 te LB oe aoe 
SSS EEE eee g 


ORDER DOG} 
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For information, technical, shipping or returns call: (404) 860-7364 Or (404) 860- 6905” 
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DESK-LINK 20 Makes 


Disk and Printer Sharing 
ma ~= A SNap. 


Now there's one easy solution that lets your two desktop comput- 
ers share files, a printer, even a single hard disk, all with just a snap. 
It works just like a mini-network. 
DESK. LINK*® from Traveling Software, the makers of the award 
winning LAP-LINK 
DESK-LINK? allows you to connect two IBM or compatible comput- 
ers, including the new PS/2 and laptops, with just phone wire and 
DESK-LINK* software. Once connected, disk-, printer-, and file-sharing 
works completely in the background. And with dual print spooling, you can use printers on either computer at 
the same time — without interrupting either machine. DESK-LINK’® also comes with a pop-up “Talk Box” func- 
tion for sending messages back and forth between computers, even while using your favorite applications. 
| DESK-LINK* comes complete with everything you need. It includes both 54 and 314 inch diskettes, universal 





connectors, and 25 feet of RJ11 standard telephone cabling (which can be extended to 100 feet). The documenta- 
tion is straightforward and easy to understand. 

Best of all, DESK-LINK’ installs painlessly in minutes using your computer's serial port. No add-in board is 
required. It has incredible communication speeds of 115,000 baud and supports EMS memory. Plus, > 
DESK-LINK? is compatible with Novell, 3Com, and Token Ring networks. 

So if you're looking for a fast, inexpensive way for your two computers to share files, printers, or hard disks 
—all completely in the background — snap up DESK-LINK* 


today. You'll find it at your local computer store for = 

$169.95 — that's less than $85.00 per computer! Tr. aveli ng Ge softwar: € 
For more information call: 1-800-343-8080, iy 

or 1-206-483-8088, Sa 
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Traveling Software, Inc. » 18702 North Creek Parkway + Bothell, WA 98011 


Token Ring and IBM are trademarks of International Business Machines Corp., 3Com 1s a trademark of 3Com Corp., Novell is a trademark of 
Novell, Inc., Traveling Software, LAP-LINK and OESK-LINK 2.0 are registered trademarks of Traveling Software, Inc. 
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7 PCFile:dB is olways this easy to use. 

Let's Get Graphic About It “A DBMS that con make short order of elaborate 

Your charts looked great as you wolfed down the —_ output,” sys PC Magazine? We hove other odvontoges 

pie, but scribbles just wan't do far the boss. too (see chart), nat the least of which is our price, For 
Fortunately, PC-File:d8" has its own pies built graphic details visit yaur deoler or call 1-800. JBUTTON 

in. Bars ond lines too. So o few keystrokes turn {in WA stote, 206-454.0479). 


thase numbers you crunched aver lunch into very + *S90 PCFile 48 Reods, Waites, dese Files,” PC Mager, April 25, 
graphic statements. 1989, pg. 56 
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Utilities 


EMS40,BAS 


2330 DATA 76, Ba, 
2340 DATA 3, 
2258 DATA 8, 8 








2360 DATA FO, SB, 
2370 DATA D4, 21, 6, Bs, 
2300 pata pc, 8, 7, BO, 15, 25, 


bytes specify the segment starting address. 
Since the 80286 can address up to 16MB 
of memory, 24 bits are necessary to posi- 
tion the segment anywhere in the address 
space. The access byte is used in protected 
mode to indicate how the segment is to be 
used and what programs have access to it. 
Although this byte provides a variety of ac- 
cess methods, for the purposes of the 
Move Block function the access byte is 
loaded with 93h, which allows BIOS un- 
limited read/write access to the segment. 
Once the global descriptor table is es- 
tablished, the only modifications it re- 
quires are to change the starting addresses 
of the source and target segments. The ac- 
tual move is as easy as any other BIOS 
call, You simply point ES:SI to the table, 
place the number of words to move in CX, 





3of3 
168 2398 DATA 1, CD, 21, BS, 98, FE, BA, 6, ©, B4, $, CD, 21, BB, 8, 38, 6c? 
Tac 0 DATA CD, 21, 0 3, BO, DA, 6, OC, CB, 72, 2, 3, ca, see 
538 2418 DATA 's ot » 42, 1, C3, C4, 3B, 64, 6, 26, 8S, 45, B, 26, $36 
Sao eH DATA 03, a, PF, 74, 6, 3C, 28, 7B, 12, a ny 
soa 2430 DATA 4, xc, a ep c, , D, 14, 6, 3c, a, 74 2, B2, BP . $31 
Spe 2440 DATA C4, C3, 8, so, 6 8, 8 s, 6 8, s, 6 o, 6, 187 

24650 DATA 374665 
set AH to 87h, and then call BIOS through EMS40.SYS allows users to tap unused 


interrupt 15h. The only other consider- 
ation is that interrupts are disabled during 


EMS40.SYS lets users 
tap unused extended 


memory for use by 


software packages. 





the move, so large moves may disturb in- 
termupt-sensitive programs such as high- 
speed communications programs. 
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CD-ROM/ WORM 


ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE 













itach 035 or 35005 CD-ROM Orive 
NE Programmer's Helerence Ubrary (Microsoft). . 995 


- McGraw Hil Science and Technical Reference Set.... S920 


with your choice of: 





- Grolier Electronc Encyclopedia... gee $989 

Microsoft Bookshelf or PCSIG lbrary tada S00 $595 

, ANEW Bitte oe) 
PRotog graphy On CD INEW| . $440 
‘isk from Hopkins Technology 2 QSE™m _s99 

The New Pralier Electronic Encyclopedia fi $3598 

McGraw or Bookshelf (Add $25 for Mees raw) . S269 

The fe asec Pee ieuce cuchereee tensa ns . $485 

] AIOS Information & Education...... [EW ...... $895 
$359 





Geavision U.S, a on MEER pas icahr ee Rcnaay cg accel ste ecasancars 
for_a comple fF CO-ROM products and a FREE Catalog 


TOLL FREE sara ee BOO—MEGABY Te (634-2298) 
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CIRCLE 261 ON READER SERVICE CARD 
DEALERS ONLY CIRCLE 523 ON READER SERVICE CARD 


extended memory for use by many of the 
major software packages today. It is nice 
to see your favorite spreadsheet utilize the 
extra memory provided by EMS40. There 
are a few limitations that are unavoidable 
in a software implementation of an EMS 
driver, the foremost of these limitations 
being speed. EMS40.SYS is simply too 
slow to be used as memory space for per- 
formance-enhancing background tasks 
such as disk caches. But if you can use that 
extra memory, EMS40.SYS will make a 
nice addition to your library of utilities. m 
Douglas Boling is an electrical engineer 
who has been involved in the design of 


computer hardware and software for 11 
years. : 


MOVING? 


Please write to: 

PC Magazine, P.O. 
Box 54093, Boulder, 
CO 80822. Include 
your mailing label 
from a recent issue 
of PC Magazine 
for faster service. 
Please allow up to 
60 days for change 
of address to take 





Tandy° Computers: The broadest line of PCs in America. 


Bp. —— | 


Bainng 











Affordable 286 
power and 
remarkable 


expansion. 








The Tandy 3000 NL is the right 
choice for your growing business. From 
the outset, you'll have an Intel® 80286- 
based system clocked at 10 MHz. You’ll 
have the performance to manage pro- 
ductivity applications more effectively 
under MS-DOS®, and the potential for 
multitasking under MS® OS/2. 


Now take on tomorrow: outfit the 
3000 NL with a second 31/2” drive, and 
you still have room for two front-panel 
54" drives—floppy or hard disk, tape 
or disk cartridge. Custom configure your 
system using seven expansion slots. Add 
an 80287 math coprocessor. Expand the 
memory to up to 16MB. 


And with the 10 MHz bus design, the 
3000 NL can transfer data across a net- 
work at high speeds. Our 3Com work- 
group lets your people and PCs work 
together, so your entire office can share 
information and route messages— 
electronically. And with IRMALAN, 
up to 32 people in your workgroup can 
access your company’s IBM® mainframe 
computer. We can provide the work- 
group solution to meet your needs. 


Radio Shack Computer Centers offer 
the most comprehensive range of sup- 
port services in the industry to maxi- 
mize your investment. The bortom line? 
We work hard for your business. 


Tandy Computers: Because there is no better value.” 





Tntel/licensed from Intel Corp. MS-DOS and MS/licensed from Microsoft 


Corp. IBM/Reg. TM IBM Comp. 
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The new-generation Tandy 3000 NL. 
From the best-selling family of PC 
Compatibles made in America. 


Send me a 1989 
RSC-20 computer catalog. 


eer to Radio Shack, Dept 89-A-747 
300 One Tandy Center, Fort Worth, TX 76102 


Name 

Company 

Address 

City _ State 
2p Phone 








A DIVISION OF TANDY CORPORATION 










We keep telling people 
this is not a laser printer. 


The new $995 HP DeskJet PLUS Printer. 


But they keep lookin 
at thre acon . 


You won't believe your eyes 
(or ears), either. The HP 
DeskJet PLUS printer gives 
you the same crisp, black let- 
tering. Clean, sharp graphics. 
And whisper-quiet operation. 
But it uses advanced inkjet 
technology to supply these 
laser-like qualities for the 
price of a 24-wire printer. 





For just $995, you get 300 
dpi in a trim 15-pound pack- 
age that’s twice as fast as 
the original. What's more, 

it has built-in landscape and 
improved font selection. 
Including ten built-in fonts 
and over 100 optional fonts, 
with sizes up to 30 points. 
And its 20,000-hour MTBF 


assures a long, happy life. 


So call 1-800-752-0900, Ext. 
276J for the name of your 
nearest authorized HP dealer. 
Then judge the HP DeskJet 
PLUS printer for yourself. 


Cd packano 


Documents created using Wordperfect 5.0 and Harvard Graphics software. ©1089 Hewlett-Packard Company PE12912 
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GIVE US HALF AN HOUR 
AND $399 AND WE'LL 
GUARANTEE YOU A 
FULL FEATURED NETWORK. 


THAT’S ALL it takes to turn two IBM or compatible 
PC's into a true network. Half an hour or less to install 
MainLan and $399 for 





MainLan’s complete starter 
pack. 

And if you want to add 
1,2 ormore, it’s just a 
matter of $199 for each 
additional computer 

An inexpensive way The MainLan Starter Pack-everything you need 
to turn your fragmented, to connect two computers, including two network 

, 3 boards, software, documentation, and one 165' 
unsociable collection of Fide cab leh eriitealing plugs! The Exencion 
computers intoa fully Pack contains the retwork board, and one cable 
Picea: and plug set. 

functioning network, 


sharing printers, making files, data and hard disks aR co si 


available to anyone who needs them, giving you , rersonany 
electronic mail and the comfort of security. 


FRIENDLY LAN LAUDABLE LAN 


MainLan’s menu system lets Don't just take our word on it. 
you spend your time working “PC WORLD” in England says 
instead of learning how to make “MainLan is a revolutionary 

it work. To transfer or manipulate way of operating in a multiple 
files, redirect printer output, or machine environment without 
send E-mail, just press the appropri- having to make all of the usual 
ate key. You can be a full-fledged sacrifices. It has the potential 
member of the network while to be the low-cost networking 
using as little as 50k. All this standard of the future? The 

at a transmission rate of 4 Mbps. kind of features that earned 





Yes, I want to see what MainLan'ss full-featured LAN will do for me. 1 understond that I may return it 
anytime within 30 days, for a full refund if 1 am not completely satisfied. 
1 Starter Pack..........cessesssssseessee$399.00 + $10 Shipping & Handling* 
— Extension Pack(s). «..$19900 + $10 Each Shipping & Handling* 
bladl 





$ 
*Shipping via UPS Blue. **Florida residents add 6% sales tax. 
Payment may be by Visa, MasterCard, money orders, casmers check, or CODs. Purchase Orders 
(hardcopies only) are accepted from Fortune 1000 companies, and educational, medical, military 
and government installations. Please note method of payment below. 





SSS SAE 

TELLER ONE Ss 
Money Order or Cashiers Check___ COD. Visa_____ MasterCard 

Account Number Xpiration Date. 
SSS 
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MainLan the PC MAGAZINE 
EDITOR's AWARD at the 1988 
British Personal Computer Awards. 
That's MainLan. 


COMPATIBLE LAN 


Because MainLan is NETBIOS 
compatible, you can run most of 
the popular multiuser NETBIOS 
compatible applications programs 
without modifications. Supports 
file and record locking. 


THRIFTY LAN 
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MainLan 


CALL TO ORDER 
800-999-6770 
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It shouldn’t surprise you to learn that 
games are often the first programs written 
for a new graphical user interface. Games 
are often heavily interactive (which is what 
it’s all about today); they tend to be graph- 
ics-intensive and require fast feedback to 
the user. Creating games is an excellent 
way for programmers to sharpen their GUI 
programming skills and gain experience 
with the keyboard, mouse, and graphics. 

The OS/2 Presentation Manager is, of 
course, particularly well suited to highly 
interactive programs, programs that have 
menus, make use of graphics, and can ben- 
efit from mouse input. For the INISHOW 
program I[ discussed in the last issue, the 
PM would have been overkill. But this 
time around we are bringing a game to the 
staid pages of the Productivity section of 
PC Magazine and the PM is the perfect ve- 
hicle for its development and design. 


JEU DE TAQUIN 

Well, actually what I will be presenting is 
really a puzzle. The puzzle we'll be adapt- 
ing to the OS/2 Presentation Manager was 
invented in the 1870s, probably by the 
famous puzzle-maker Sam Loyd. For a 
while it was all the rage, particularly in Eu- 
rope, and was known under various names 
including the 15-Puzzle, the 14-15 Puzzle, 
the Boss Puzzle, and (in France) Jeu de Ta- 
quin. 

In its classic form, the puzzle consists 
of 15 square blocks, numbered 1 through 
15. The squares are arranged in a 4 by 4 
grid, leaving one blank space. You can 
move the squares around the grid by shift- 
ing a square into the blank space, which in 
tum leaves open a different blank space. 

As Sam Loyd presented it, the puzzle 
squares were arranged in consecutive or- 
der, except with the 14 and 15 reversed. 
He offered $1,000 to anyone who could 
find a way to shift the squares around to 
correct the position of the 14 and 15. No 
one collected the reward because, from 
that starting point, the puzzle is insoluble. 

A mathematical analysis of the 14-15 
Puzzle appeared in an 1879 article in the 


Environments 


Creating a game is an 


excellent way to gain 
experience writing 
interactive programs 
using OS/2’s GUI. 





American Journal of Mathematics. If 
you're interested, the underlying math is 
summarized in Volume 4 of The World of 
Mathematics, by James R. Newman 
(1956, republished 1988 by Tempus 
Books, an imprint of Microsoft Press). 

A Macintosh version, imaginatively 
called PUZZLE, is a common sight on 
Macs. A version for Microsoft Windows, 
called MUZZLE, is included in the Win- 
dows Software Development Kit. Both 
these programs initially display the 15 
squares in consecutive (solved) order and 
present a menu option to scramble the 
squares. Using the mouse, you can attempt 
to restore the order of the squares or put the 





squares into different arrangements, such 
as consecutive order going down the col- 
umns rather than across the rows. 


THE PM VERSION 

In this and my next column I'll show you 
how to write a Presentation Manager ver- 
sion of this famous puzzle. To distinguish 
it from both the Mac and Windows ver- 
sions, I’ve called it TAQUIN. The screen 
photo in Figure 1 shows TAQUIN running 
in the Presentation Manager session of 
OS/2 1.1. A second copy of TAQUIN is 
also running in the PM session, but the 
copy has been **minimized,”’ so it appears 
as a small icon (the fourth from the left) at 
the bottom of the screen. 

The 15 squares are colored with two 
shades of gray, giving them a pseudo- 
3-D appearance. (Gray shading seems to 
be the rage in graphical user interfaces 
these days.) You can move the squares us- 
ing either the keyboard or the mouse. With 
the keyboard, the cursor arrow keys move 
a square into the empty position. For ex- 
ample, in the arrangement shown in Figure 
1, the down arrow key will move square 12 
down, after which pressing the right arrow 
key will shift the 11 square to the right. 

As is typical, however, the mouse inter- 
face is slightly more functional. It better 
emulates the way you might actually use 


Figure 1: The 
TAQUIN puzzie 
funning under the 
OS/2 Presentation 
Manager. A second 
copy of the program 
has been minimized 
to show on-screen as 
anicon. 
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your fingers, by letting you move more 
than a single square at a time. For exam- 
ple, in the initial arrangement shown in 
Figure 1, if you click on the 14 square, 
both the 14 and 15 squares move to the 
right. If you then click on the 2 square, the 
2, 6, and 10 squares all move down. Any 
invalid keystrokes or mouse clicks are sim- 
ply ignored. 

TAQUIN has a menu with the single 
item ‘‘Options.”’ If you click on the word 
(or press Alt-O), the submenu shown in 
the left half of Figure 2 is displayed. The 
Normal Reset option restores the squares 
to consecutive order. The Inverted Reset 
option restores the squares, but reverses 
the 14 and 15, as in Loyd’s presentation. 
The Scramble option randomly moves the 
squares around in software and then up- 
dates the screen. 

The ellipsis (. . .) following the About 
Jeu de Taquin option indicates that this op- 
tion will invoke a dialog box. In the copy 
of TAQUIN that is displayed on the right 
side of Figure 2, this has been done. The 
dialog box displays the program’s icon, a 
copyright notice, and the name of the pro- 
grammer. 


THE TAQUIN FILES 

Thus TAQUIN contains many of the com- 
mon elements of a PM program, such as an 
icon, a menu, and a dialog box. The pro- 
gram displays graphics and processes both 
keyboard and mouse input. That gives us 
an opportunity to examine the steps in- 
volved in making a relatively com- 
plete—yet not very complex—full-scale 


deu de taquin 


‘Normal Revet 
P| inverted Reser 
Serombto 


‘About Jeu de Toquin 
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Presentation Manager program. 

Like most Presentation Manager pro- 
grams, TAQUIN is written in C, but the C 
source code file is not the only file needed 
to create the TAQUIN.EXE executable. A 
PM program is often built from several 
files. In the case of TAQUIN, six files are 
needed, as shown in Figure 3. 

In this column I'll discuss the first five 
files on the list. The last and most impor- 
tant, TAQUIN.C, will be explored in 
depth next time. (To anticipate a little, by 
changing two identifiers in TAQUIN.C 
you'll be able to go beyond the 4 by 4 ver- 
sion and recompile it for various dimen- 
sions—5 by 5, 6 by 6, or 3 by 8, or most 
anything else.) Of course, you can down- 
load all these files (as well as TAQUIN 
.EXE) from PC MagNet. 

But why so many files to create one 
program? In this column, let’s find out by 
examining each of them. 


THE MAKE FILE 

The Make file, which is usually given the 
same filename—but without any exten- 
sion—as the program itself, helps you 
more easily construct the .EXE file from 
its various components. The TAQUIN 
Make file is shown in Figure 4. Assuming 
that you have installed the IBM or Micro- 
soft C compiler and OS/2 1.1 Program- 
mer's Toolkit, you can create TAQUIN- 
.EXE simply by entering 


In the Make file, the lines that are not 
indented list a target file to the left of the 
colon and the dependent files to the right of 
the colon. If the file date and time of any of 
the dependent files is later than the target 


Figure 2: In this 
screen shot, two 
copies of TAQUIN 
are shown running 
simultaneously 
under the QS/2 
Presentation 
Manager. On the left 
the program's 
submenu is 
displayed; the dialog 
box is shown on the 
fight. 


file (or if the target file does not exist), then 
the indented command or commands that 
follow are executed. 

The TAQUIN Make file invokes the C 
compiler, CL.EXE, the resource compil- 
er, RC.EXE (described below); and the 
linker, LINK.EXE. Note that the other 
five files listed in Figure 3 all appear as de- 
pendent files in the TAQUIN Make file. 


THE RESOURCE SCRIPT 

The TAQUIN.RC resource script is shown 
in Figure 5. If you’ve never done any pro- 
gramming for a graphical user interface, 
the concept of ‘‘resources’’ is probably 
new to you. Resources are read-only data 





The Files Needed 

jy to Create TAQUIN.EXE 
Filename Description 
TAQUIN Make file 
TAQUIN.RC Resource script 
TAQUIN.ICQ Binary icon file 
TAQUIN.H Header file 
TAQUIN.DEF Module definition file 
TAQUIN.C C source code file 


Figure 3: The six files listed above are required 
to create the TAQUIN.EXE executable file. 


that are stored, along with the normal code 
and data segments that make up the pro- 
gram, in the program’s .EXE file. 

TAQUIN has three resources: an icon, 
a menu template, and a dialog box tem- 
plate. The resource script either contains 
the program’s resources, in ASCII form 
(as in the case of the menu and dialog box 
template), or it refers to other files that 
contain a resource (in this case, the binary 
TAQUIN.ICO file that holds the pro- 
gram’s icon). 

The resource compiler, RC.EXE, has 
two jobs. First, it compiles the resources 
into a binary form and stores them in the 
RC.RES file. Second, it adds the compiled 
Tesources to the RC.EXE file after the file 
is linked. The program can then reference 
these resources when it runs. 

The menu template is organized in a hi- 
erarchical structure that parallels the resul- 
tant menu. The MENU, SUBMENU, and 
MENUITEM statements in the menu tem- 
plate are keywords recognized by the re- 
source compiler. ID-RESOURCE and the 
four identifiers beginning with IDM (‘‘ID 
for a Menu’’) are constants that are defined 
in the TAQUIN.H header file. The TA- 


Environments 


QUIN.C program uses ID_RESOURCE 
to refer to both the icon and the menu tem- 
plate. The menu window that the program 
creates based on this menu template uses 
the four IDM constants to signal the pro- 
gram when a user selects a menu item. 
The dialog box template is a bit more 
complex than the menu template. The tem- 
plate defines a hierarchical structure of 


windows that appear within the dialog 
box. In this case, most of these windows 
simply contain centeted text strings (indi- 
cated by the keyword CTEXT). 

The various numbers shown in the dia- 
log box template refer to the position and 
size of the windows within the dialog box. 
These numbers designate special device- 
independent coordinates and sizes that are 
used only in dialog box templates. Thus, 
the horizontal coordinates and sizes shown 
are multiples of Y% the average width of a 
system font character. Vertical coordinates 


TAQUIN MAKE FILE COMPLETE LISTING 


taquin.obj : 


taquin.c taquin.h 





cl -c -G2sw -W3 taquin.c 


taquin.res : 
re -r taquin 


taquin.exe : 


taquin.re taquin.h taquin.ico 


taquin.obj taquin.def 


link taquin, /align:16, NUL, os2, taquin 


re taquin.res 


taquin.exe : taquin.res 
re taquin.res 


Figure 4: The TAQUIN Make file assists in the creation of TAQUIN.EXE. 


TAQUIN.RC COMPLETE LISTING 
/ 





TAQUIN.RC reeource ecript 


ew een en nan en ee een nat 


finclude <ca2.h> 
finclude *taquin.h* 


POINTER ID_RESOURCE taquin.ico 
MENU I0_RESOURCE 

SUBMENU * "Options", 
MENUITEM “"Normal Reset”, 
MENUITEM "“Inverted Reset", 


MENUITEM ““Scramble", 
MENUITEM SEPARATOR 


MENUITEN “"A~bout Jeu de Taquin...", 


} 
} 


DLGTEMPLATE I00_ABOUT 





1 
IOM_NORMAL 
IOM_INVERT 
IDN_SCRAMBLE 


IDM_ABOUT 


{ 

OIALOG "", %, 32, 32, 289, 106,, FCF_OLGBORDER 
{ 
CTEXT “Jeu de Taquin" -1, 19, 76, 180, 
ICON I0_ RESOURCE =), 8, 68. a, 
CTEXT “PC Magazine, Vol. 8 No. 12 & 13", -1, 18, 52, 186, 


CTEXT “(c) 1989, Ziff Communications Co." -1t, 18, 42, 
CTEXT “Programmed by Charles Petzold, 1/89° -1, 1 


OEFPUSHBUTTON "OK" 
} 
} 


8 
9 
8 
189, 9 
8 
iP 


9, 32, 188, 
OT0_OK, 88, 8, 40, 16, WS_GROU 


Figure 5: The TAQUIN.RC resource script file either contains all of the program's resources, or it 


references other files that contain such resources. 
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and sizes are in units of Ys the height of a 
system font character. The reason for us- 
ing these special scales is to ensure that the 
dialog box will look roughly the same, re- 
gardless of the resolution of the video 
adapter on which the program runs. 

The TAQUIN.C program can refer to 
the dialog box template by using the identi- 
fier IDD_ABOUT, which is defined in 
TAQUIN.H. 


THE ICON FILE 

TAQUIN.ICO is the only non-ASCII file 
among the six files shown in Figure 3. 
Icons are usually stored in a binary bitmap 
form, with rows and columns of pixels. 
You create an icon file using the ICON- 
EDIT program included in the IBM or 
Microsoft OS/2 I.1 Programmer’s Tool- 
kit. Figure 6 shows the completed TA- 
QUIN. ICO icon in ICONEDIT. 


THE HEADER FILE 
The TAQUIN.H header file, listed in Fig- 
ure 7, defines constants that are used in 


(i Edi! Opbene e Color Pe Pen Size Size Ent 


tye \CON 
edibng §=Mad-ret 32032 
viewing «Medrer 32232 





both the TAQUIN.RC resource script and 
the TAQUIN.C program we'll examine in 
the next issue. 

To load the icon, menu template, and 
dialog box template, the TAQUIN.C pro- 
gram must be able to refer to each of them 
by an ID number. For the icon and menu 
template, this is provided by ID_LRE- 
SOURCE, and for the dialog box tem- 
plate, by IDD_ABOUT. 

In addition, when the user selects an 


| Yan the meouer to edil the icon Button 1 toggles blecktwhite Button 2 togglee ecreeninverse 








Figure 6: Icons, 
which are stored in 
binary bitmap form, 
are created using the 
{CONEDIT program. 
This screen shot 
shows the completed 
TAQUIN.ICO icon in 
ICONEDIT. 


Flstiely 


item from the menu, the menu window 
sends a message to the client window. The 
message identifies the selected item by the 
identifier in the menu template. The TA- 
QUIN.C program uses the IDM identifiers 
defined in TAQUIN.H to determine which 
item the user has selected. 


THE MODULE DEFINITION FILE 
TAQUIN. DEF, which is shown in Figure 
8, is the module definition file. It contains 
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TAQUIN.H COMPLETE LISTING 


fdefine ID_RESOURCE 


fdefine IDM_NORMAL 
f#define IDM_INVERT 
fdefine IDM_SCRAMBLE 
#define IDM_ABOUT 





fdefine IDD_ABOUT (Ctewral 


Figure 7: TAQUIN.H defines identifiers used 
both in TAQUIN.C and in TAQUIN RC. 


TAQUIN.DEF COMPLETE LISTING 
3 





NAME TAQUIN WINDOWAPL 


DESCRIPTION ‘Jeu de Taquin (c) 1999, 
Ziff Communicatione Co.’ 


PROTMODE 


HEAPSIZE 1924 

STACKSIZE 8192 

EXPORTS ClientwadProc 
AboutDlgProc 





Figure 8; TAQUIN.DEF contains information 
LINK uses in constructing TAQUIN.EXE. 


all of the information that is necessary to 
enable LINK to construct the program’s 
.EXE file. 

The WINDOWAPI keyword identifies 
TAQUIN as a Presentation Manager pro- 
gram. In the May 16, 1989, Environments 
column, | discussed how LINK uses this 
keyword in order to set a flag in the EXE 
file. This flag assists OS/2 in determining 
the program type when loading the pro- 
gram to run. 

The ASCII string that follows the DE- 
SCRIPTION statement is embedded by 
LINK in the .EXE file. You can use this 
entry for whatever you want; version num- 
bers and copyright notices are the most 
common uses. 

Finally, the EXPORTS statement lists 
the two window procedures found in TA- 
QUIN. These are ClientWndProc, the 
window procedure for the program's client 
window, and AboutDigProc, the window 
procedure for the dialog box. As we'll see 
in the next issue, it is these two window 
procedures that make up the bulk of the 
TAQUIN.C program. a 
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In the last two columns, I've discussed the 
concepts of conventional and extended 
memory, the ROM BIOS routines your 
own programs can call to access extended 
memory, and the primitive but widely 
used VDISK and interrupt 15h schemes 
for extended memory management. In 
1988—some 4 years after the introduction 
of the first 80286-based computers that 
supported extended memory—two new, 
more-sophisticated approaches to extend- 
ed memory management were introduced. 
In this issue we'll take a look at these com- 
peting newcomers, which are known by 
their cryptic acronyms: XMS and VCPI. 


THE XMS 

The eXtended Memory Specification 
(XMS) is the result of a collaborative effort 
by Lotus, Intel, Microsoft, and AST Re- 
search. It defines a software interface for 
80286- and 80386-based PCs that allows 
real-mode application programs to use ex- 
tended memory (plus certain areas of con- 
ventional memory not ordinarily managed 
by DOS) in a cooperative and hardware- 
independent manner. An installable device 
driver that implements the XMS is called 
an eXtended Memory Manager (XMM). 

The XMS defines function calls that al- 
locate, resize, and release memory blocks 
of three basic types: 

@ upper memory blocks (UMBs), which 
are at addresses between 640K and 1024K 
(IMB), 

w the so-called ‘‘high memory area”’ 
(HMA), at addresses between 1024K and 
1088K (more on this below); 

@ extended memory blocks (EMBs) from 
addresses above 1088K. 

The XMS also provides hardware-inde- 
pendent control over the CPU’s address 
line A20, which must be enabled to read or 
write extended memory. A summary of 
the XMS functions is presented in Figure 
1, and you can obtain a copy of the eX- 
tended Memory Specification, Version 
2.0, dated July 19, 1988, by writing to 
Microsoft Corp., 16011 NE 36th Way, 
Box 97017, Redmond, WA 98073. 





USING XMS SUPPORT 

HIMEM. SYS, Microsoft’s own XMM, is 
installed by adding a DEVICE= line to the 
CONFIG.SYS file and rebooting the sys- 
tem. HIMEM.SYS accepts two optional 
switches: 


The XMS and Virtual 
Control Program 


Interface offer new * 


ways to access specifies the minimum number, n, of kilo- 
bytes in the high memory area (HMA) that 


extended memory. a program can use (0-63, default = 0). 





FUNCTION DESCRIPTION 
Driver information 
00h Get XMS version 
High memory area management 
Oth Allocate high memory area 
02h Free high memory area 
A20 ilne management 
03h Global enable A20 line 
04h Global disable A20 line 
05h Local enable A20 line 
06h Local disable A20 line 
07h Query A20 line state 
Extended memory biock (EMB) management 
08h Query free extended memory 
09h Allocate extended memory block 
OAh Free extended memory block 
OBh Move extended memory block 
0Ch Lock extended memory block 
ODh Unlock extended memory block 
OEh Get handle information 
OFh Resize extendéd memory block 
Upper memory block (UMB) management 
10h Allocate upper memory block 
ith Free upper memory block 


Figure 1; The functions defined by the Lotus/Intel/Microsoft/AST eXtended Memory Specification 
(XMS) permit use of DOS programs in extended memory. 
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sets the maximum number of XMS han- 
dies that can be active at any one time 
(0-128, default = 32). 

A program can determine whether any 
XMM is available by setting AX to 4300h 
and executing an Int 2Fh. If the driver is 
present, the value 80h is returned in AL; if 
the driver is absent, AL is returned un- 
changed or with some other value. This 
convention differs from that used by the 
DOS extensions PRINT, SHARE, AS- 
SIGN, and APPEND, which are also ac- 
cessed via interrupt 2Fh (though with other 
values in AH, of course). They retum AL 
= FFh if they are already installed. 

Once it knows that the XMS driver is 
available, a program obtains the entry 
point of the driver by executing Int 2Fh 
with AX = 4310h. The entry point is re- 
turned in registers ES:BX. Entry point in 
hand, the program enters the driver by 
making a far call, without further recourse 
to interrupt 2Fh. A particular XMS func- 
tion is selected by the value in AH; other 
parameters are passed in registers. At least 
256 bytes of stack space should be avail- 
able when you request an XMS function. 

Most XMS functions return status in- 
formation in register AX: O0OIh if the 


function succeeded or 0000h if the func- 
tion failed. In the latter case, an error code 
is also retumed in register BL, with the 
high bit set. 

The steps a typical program takes to use 
an XMM to manage extended memory are 
as follows: 

@ Establish the presence of an XMM, us- 
ing interrupt 2Fh. If an XMM is not pres- 
ent, the program must determine whether 
it can continue without extended memory 
or should attempt to allocate extended 
memory using the VDISK or interrupt | 5h 
methods described in earlier columns. 

w Allocate one or more extended memory 
blocks with XMS function 09h. The 
XMM returns a handle for each allocated 
block. (An extended memory block han- 
dle, like a file handle, is an arbitrary num- 
ber, and its value has no direct relationship 
to the memory block’s location.) 

w Copy data between conventional mem- 
ory and extended memory, using XMS 
function OBh. This function requires a pa- 
rameter block that specifies the source and 
destination addresses in terms of a handle 
and a 32-bit offset. A nonzero handle re- 
fers to an allocated extended memory 
block, and the offset is from the base of 
that block. If the handle is zero, then con- 
ventional memory is being addressed and 
the 32-bit offset position contains a far 
pointer in standard Intel format. 


w Release extended memory block han- 
dle(s) with XMS function OAh before 
terminating. This ensures that the corre- 
sponding memory can be reused. 

As an alternative to using XMS func- 
tion OBh, the program can ‘‘lock’’ its ex- 
tended memory block and obtain its cur- 
rent physical base address by using XMS 
function OCh. It can then use interrupt | 5h 
function 87h to move data in or out of ex- 
tended memory. When the program is fin- 
ished accessing extended memory, it ‘‘un- 
locks”’ its block with XMS function ODh. 
This allows the XMM to move the block 
around in order to combine free blocks and 
satisfy other allocation requests. 

Although it’s not practical to document 
the entire set of XMS functions here, I 
want to provide a practical example of 
their use. Figure 2 contains the source code 
for an XMS-aware RAMdisk, called 
XMSDISK, which demonstrates the most- 
important XMS functions. You may wish 
to consult a general work on DOS pro- 

ing as well, such as my own Ad- 
vanced MS-DOS, for additional discussion 
of device driver structure and components. 
XMSDISK was tested with HIMEM 
.SYS, Version 2.04, dated 08/15/88. 

To assemble and link XMSDISK.ASM 
into the executable device driver 
XMSDISK.SYS, you also need the files 
ATOI.ASM (PC Magazine, February 16, 


XMSDISK.ASM 1084 
Ff pi cocky 





t1tls INSDISK me-aware RaNiLek comand de "| -¥ 
page 55,132 statua dw ? 
db & dup (9) 
§} Eusorex. —— NS-avare Rudich device driver media db ? 
3 Copyr: ight re) y ases Giff Davis communications address dd ? 
§ PC Magee: iy Duncan count dw ? 
} Also preacion ASM and ATOT.ASK. sector dw ? 
t request ends 
2 To builde MASH KHSDISK, 
a MASM ATOT) header v $ 
a MASM ITOA) 1 
' LIMR EMSDISR+ATOL+ITOA; ay 6 
8 REEZ2MIS XNSDISS.EXE AMSDISK. BIN dw strat 
' DEL XNSDISK.EXE = ra 
‘ 
3} To install: copy ENSDIGK.sY6 to the boot disk, add & 7 dup (9) 
a rqptr dd 7 
' DEVICESEMSDISK.SIN nnnK eaveep dv 6 
ra savece dw t] 
7 to the CONFIG.sY¥s file. Thie muet follow = a LJ 
FT the DEVICE= line thet loads the xHM (ceually handle dw ry 
' BINEN. SY8 ‘fhe parameter nnn is the desired totel dw i 
5 RaMdieh eiee in KB. If um ie mieeing or zero, largeet dw i] 
5 all available extended memory ie coved. alloc dy i] 
a eiost dw a 
_FEXt segment public ‘coor: xfereso Gv a 
xfercat dw i] 
extrn atolioear xforreq s 
extrn «itoascsar 
array dw bpb 
eesune §051_TEXT, des_TEXT, oe (HOTRING 
a ‘@ equ g 
“3 moveieo ad 9 
mazced equ 24 2 eeximum driver command code ebandie dw ® 
soffest dd 6 
or equ Sdh 9 ASCII carriage return andie dw s 
it equ Gah a ASCII lice ean doffeet dd ‘ 
blank equ 628h 3 ASCII space code 
on equ ag* 3 end of eeesage indicator bootrec s : 
eeceiee equ $12 § bytee par eector (IBM standard) nop 
direiee equ 256 § ectrise in root tory db ‘Iam 3.3° 
request atruc a request packet tempiate dpb oe seceise 
len ab ? 3 length ofr et ket db 2 
anit db ? 3 unit number for thie request od a 


ood de or iptor byte 

i a descr: 

pewory addrese for transfer 
i byte/sector ouent*) value 


4b gaa "eC rbquect packet template 


ry 
mem avaliable (KS) 
gest free block avaiiable (KB) 
menery eliscet ed’ (kB) 

slestece 

tor for cress tac 
gueceeefully transferred 

tore requested 


inters to SPEe 
ical unit 


906 parameter block 
length te move io bytes 

bandle 

feet or far pointer 

oo handle 

effeet or far pointer 


iin 


Figure 2: XMSDISK.ASM, the source code for an XMS-aware RAMdisk device driver, demonstrates the most-important XMS functions. 
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XMSDISK.ASM 20f4 


db 1 

daw dirsise 
dw td] 

db 9foh 
aw 9 


bootrec_ien equ $-bootrec 


even 
dw 


128 dup (9) 
equ 8 


otk 


5 number cf FATs 

6 root directory entries 
8 totel sectere 

GAH medium descriptor hyte 
§BH sectcre per FAT 
iength ef boot record 


3 ferea word eiignment 


3 Locel steck for driver 


3 
3 Driver ‘etretegy’ routine; celled by NS-Dos kernei with 
3 EStBX pointing to driver request packet. 


3 

etrat proc far 
mov word ptr ce:rgptr,hx 
mov word ptr cetrqptr+2,es 
ret 

etret andp 


3 driver ‘stretegy' routine 
3 eave requast pecket address 
3 heck to MS-DOS kernel 


3 
3} Driver ‘interrupt’ routine, cailed by ms-pos kernel immedietely 
3 efter cell to ‘stretegy’ routine to precess I/O request. 









3 
intr proc far 
push ax 
push hs 
pueh ex 
posh ax 
push de 
push os 
push di 
push ei 
push bp 
mov ax,cs 
mov de ,ax 
mov sevess,co 
mov sevesp,ep 
mov os,ax 
mov ep,cffeat etk 
les di,rqptr 
mov bl,eo:{di.command) 
xOr bh, bh 
cmp bx, 
jle intrl 
mov ax,69983h 
jmp Antr2 
intri: ehi bx,1 
cell word ptr (bx+dispch] 
lee di,rqptr 
intr2: or ax, 91908h 
mov s(di.stetne),ax 
mov avess 
mov veep 
pop bp 
pop ei 
pop ai 
pop es 
Pop ds 
pop ax 
pop cx 
pop bx 
pop ax 
ret 
intr endp 


3 
3 Diepatch table for drivar commands 


$ 

dispch dw init 
medchk 
hidbpb 
arrer 
reed 
arror 
error 
arror 
write 
write 
error 
@rror 
error 
arrer 
error 
@rror 
arror 
error 
error 
errer 
arror 
arror 
error 
arror 
error 


TITIITIVSIITITTIAAIZIIIF 


Nedie Check routine (command code 1). 
whether medium hes been changed sinca 


medchk proc 


mov byte ptr ea: (dit+1é),1 


3? seve ali ragistars 


? make locel dete addressabla 
3 eave DOS karnei’s steck 


int to 
etack 


3 eet S8:8P to 
3 (larger) loca 


3 Z28:DI = request packet 
3 get BX = command code 


make sure it’s legel 


3 
3 jump, function code is ok 
3 raturn ‘unknown command’ error 


3 branch to command code routine 
3 Must return AX = ststus 
3 ES:DI = request packet sgain 


4 merge ‘done’ hit into stetns 
3 store into request packet 


¢ Keetora 00S kernel’s stack 


3 xestore generel registers 


3 beck to kernel 

3 § © initiaiivee driver 

3 1 = medie check on hlock device 

3 2 © build Bros perameter hlock 

3 32 1/0 centroi read 

3 4 reed from device 

? 5 = non-destructiva raad 

3 6 © return current input estetus 

3 7 flush device input buffers 

+ § = write to device 

3 9 = write with verify 

3 18 = return current output status 
#11 © flush output buffers 

3 12 = r/o control write 

3 13 = devica open (Dos 3.9+) 
3 14 = device closa (DOS 3.5+) 
3 15 = removeable medie (DOS 3.8+) 
3 16 = output until husy (DOS 3.9+) 
+17 = not used 

+ 18 = not used 

319 = generic IOCTL (DOS 3.2+) 
3 28 = not used 

3 21 = not need 

3 22 = not used 

3 23 = get logicel device (DOS 3.2+) 
3 24 = set iogicsi device (DOS 3.2+) 


Returne code indiceting 
lest access. 


3 return "not changed" code 


xor 
ret 


medchk endp 


ax, ax i return succases status 


3 
3 Build BPB routine (command code 2). Returns pointer to valid 
3 BIOS Parameter Block for iogicei drive. 








H 

bldbpb proc near 
mov word ptr es:(di+28],ce ; put BPB addrase in packet 
mov word ptr es:[(dit+16],offset hpb 
sor ax, ax 3 xeturn success status 
ret 

hidbpb andp 

3 

+ Reed routine (command code Os Transfere iogical sector(s) 

+ from RAMdiek etorege to epecified eddress. 

? 

reed pree near 
mov ax,eet(di.sector] 3 Es:DI = request packet 
mov xfersec,ax 3 weave etarting sector number 
mov o:(di.count} 
mov xferreg, ax 2 seve sectors requested 
mov xfercnt,§ 3 init sectors transferred count 
mov ax,word ptr es: (di.eddress) 
mov word ptr doffeet, ax 3 requestor’s buffer eddrese 
mov ax,word ptr es:(di.address+2] 
mov word ptr doffeet+2,ax 
mov ax, handle 3 sourca handla = axtended 
mov shandle,ax 3 memory hendle 
mov ghandla,#@ 3 destinetion handle = 6 
mov word ptr moveian,saceiea; iogical sector length 

readi: mov ax,xfercnt 3 done with ell sectere yet? 
cup ax,xfarreg 
ja read2 3 jump if tranefer completed 
mov ax, xferseo g sourca cffeet = 
mul bpb 3 sector no. * bytes/sector 
mov word ptr soffeet,ax 
mov word ptr soffeet+2,dx 
mov ab, Sbh 3 move this sector from 
mov ei,offset movpars ? extended memory to requestor 
eaii am 
er ax, OX 3 eny error? 
je reedé 3 yes, abort transfer 
ine xfereec 3 edvance sector and address 
add word ptr doffeet+2, (secsize/16) 
ine xfarent 3 count sectore transferred 
j=up read? 

reed2: 3 ali sectors transfarred, 
xor ax, ax 3 return succase status 

reed3: les di,rqptr 3 get address cf requast packet 
mov bx, xfercnt 3 return sectore transfarred ccunt 
mov eet(di.count),hx 
ret 

xesdé: mov 3 XMM error, return ‘read feult’ 
jmp 

reed andp 

3 

3 Write (command code 8) end Write with Varify (command code 9) 

3 routine. Transfers logicel sector(se) from specified eddrese 

3 to RAMNdisk etorege. 

3 

write proc near 
mov ax,eat(di.sector) 3 EStDI & x et packet. 
mov xfereec, ax 3 seve starting sector number 
mov ax,e0t (dicount) 
mov xferreq, ax 3 seve sectore requested 
mov xfercnt,@ t init sectore treneferred count 
mov ax,word ptr es: (di.eddreas) 
mov word ptr soffset,ax 2 vequastor’s buffer address 
mov ax,word ptr es: (di.address+2] 
mov word ptr soffeet+2,ax 
mov ax, handle 3 destinetion handie = extended 
mov dhandle, ax 3 memory handle 
mov shandle,# 3 ero out source hendla 
mov word ptr movaien,secsise; logicel secter length 

writel: mov ax,xfercnt 3 done with e11 seotors yet? 
cmp ax, xferreq 
je write2 3 jump if transfer completed 
mov ax,xfarsec 3 destinstion offset = 
ml = ? sector no. * bytes/sector 
mov word ptr doffset,ex 
mov word ptr doffset+2,dx 
mov ah, @bh 3 move thie sector from 
mov ei,offeet movpars 3 Fequestor to extended memory 
cali som 
or ax, ax 3 any error? 
jz writad 3 yes, abort trensfer 
ine xfersec 3 advance sector end address 
add word ptr soffeet+2, (seceisa/16) 
ine xfarcnt 3 count sectore transferred 
jmp writel 

writa2: # ail sectors succasefully 
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arror 


ies 
mov 
mov 
rat 


mov 
jmp 


andp 





di,rqptr 
bx, xfarcnt 
ea: (di.count),bx 


ax, 608ah 
writa3 


3 transfarred, return ok status 


# gat address of request packet 
# return ectuel transfar count 


3 XMM arror, return ‘write fauit’ 


routine for unsupported drivar command codes 


proc 


mov 
rat 


andp 


ax,6163h 


# vaturn ‘unknown command’ arror 


3 

3 Initiaiieetion routine, caliad at driver load time. Returne 

3 eddress of ‘init’ iabel to MS-DOS as start of free memory, 80 

3 that memory occupied by ‘init’ and its subroutines is reclaimed. 


: 
init 


initis 


init2s 


init3s 


inités 
initS: 


inité: 


init? 


inité: 
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proc 


| oad a a a 
a e » » 
tt xd vd - 

- - 


ug gyyy! 


near 


ax, 4306h 

2th 

al,66h 

initl 
dx,offset magi 
inité 


ax, 43i8h 

2th 

word ptr .nm,bx 
word ptr s.nm+2,as 


ah,6@ 


xm 
totai,dx 
iargest,ax 
iargest, 64 
init2 

dx, offset msg2 
inite 


di,rqptr 
si,as:[di+l6) 


el, blenk 
init3 

si 

atoi 

cs 

ds 

ax,ax 
init4d 

ax, largest 
inits 


ax, largest 
ailoc,ax 

ax, ax 

ab,9 

som 

ax,ax 

inite 
dx,offsat msg3 
inité 


handla,dx 
makabpb 
format 

init? 
dx,offsat magé 
inits 


di,rqptr 
ai,ens(di+22] 
al,’a‘ 

identl,ei 
ax,totel 
si,offsat ident2 
cx,18 

itoa 

ax,largast 
ei,offsat idant3 
itoa 

ax,elloc 
si,offset identé 
itoa 


dx, offset ident 
eh,9 
aih 


3 command code @ = initialisa 
3 check if XMM presant 


stetus = installed? 

yas, ‘oceed 

no, displey error messege 
and abort installetion 


XMM evailable, requast antry 
# point and seve it 


gat availabla axtended memory 
trensfer to x 

seve total KB eveilabia 

sava largast free block 

at laast 64 KB evailabla? 
yas, proceed 

no, d. apley error message 
and abort instaliation 


lat E5:Dr = raquast packat 
point to CONFIG.BYS line 


scan for and of driver name 


loop vhila within name 
point to dalimiter and 
convart sisa parametar 
make our date eddressabie 


sine parameter missing? 

yas, use ell extended memory 
requested > eveilable? 

no, jump 


nsa ail of evaiiabie memory 
save requested sisa 

Dx = RAMdisk eise in KB 

xMS function @ = allocete 
transfar to XM 

eliocetion successfui? 

yes, proceed 

no, display error messega 
and abort instaiiation 


a 





ve axtanded memory hendia 
sat up Bios Parameter Biock 
format the RaKdisk 


formatting arror, axit 


let EB:sDI = requast packat 
gat driva code from haadar, 
Convert to Ascrr for output 


3 convert KB availabla to ASCII 


? convart KB iargast free block 


? convert KB elioceted to ASCII 


3 display sign-on meesaga 
function 9 = displey string 
transfar to M8-D0Ss 


sat top of driver addrass 


3 
word ptr as:(di.address}j,offsat init 
word ptr as:[(di.address+2),cs 


byte ptr as:[(di+i3),1 
word ptr ee:[(di+20],cs 


3 indicate 1 iogicei unit 
3 raturn addrese of SPS array 


word ptr as:[di+18],offsat array 


inite 


dx 
dx,offsat errmsg 


? XMSDIGK initialisation feiled 
3 sava specific arrer messege 
3 dispiay arror haading 


jump if no arror during format 








init@s xor 
rat 


init endp 


di ,ossrgptr 


word ptr ae:(di.addr 





function § © display string 
tranefar to HS-D0S 

dispiay arror daescription 
fuection 9 = display string 
trensfar to N&-D0S 


lat E2B:Drerequest packet 
eet driver end « driver stert 


word ptr es: [(di.addrass+2],os 


byte ptr es:[(di+i3),0 


ax, ax 


sat no. of logicel nnite « 6 


return succase etatus 


3 
3 Bat up totai sectors and sectors per FAT fieide of Bros Parameter 


# Block according to sisa of RAMdiek. 


Caicuiete and save totel 


3 clustars (indicetes whether i2-bit or 16-bit PAT will be used). 


3 

makebpb proc 
mov 
mov 
ml 
div 
mov 
xor 
xOr 
mov 
div 
mov 
cmp 


makebl: mov 


maksb2: xor 
div 


or 
i 
ne 
makab3: mov 
rat 


makebpb endp 


3 
# Format RAMdisk. 


near 


ax, alloc 
ax, i624 
ax 


word ptr bpb 
bpb+6, ax 
ax, dx 


ch,ch 
ol, byte ptr bpb+2 
cx 


clust, ex 
ox, 4086 
makabl 
ox,i 
makab2 


ax, ax 
ax,ax 
ax,dx 
ax,1 
makeb2 
ax 


dx, dx 
word ptr bpb 
dx, dx 


makab3 
ax 


bpb+@bh, ax 


# aree, FAT, and rect diractory. 
3 boot sector, initializa medium Ip byta et beginning of FAT, and 
3 Piece phony volume label in first sector of root directory. 


3 
format proc 


push 
pop 
mov 
mov 
xor 
rep 


fmtl: add 


fmt2: 


fmt3: = add 


near 

ds 

as 

di,offset secbuf 


cx, sacsisa 
ei,ai 


stosb 


ax, bpb+6 
ex, 32 
cx 

bpb 

dx, dx 
fmti 

ax 


ax, bpb+3 
ax, bpb+@bh 
xfarrag,ax 
xferent,@ 


word ptr moveian,secsisa 


shendia,é 


word ptr soffsat,offsat 
word ptr soffset+2,cs 


ax,handle 
dhandia, ex 
word ptr doffsat,@ 


word ptr doffsat+2,¢ 


ah, @bh 

si,offset movpars 
27m 

ax,ex 

fmt3 

fmtsS 


$ 
3 
3 
3 
2 
3 


get sisa of ailoceted block 
convert KB to bytes 

divided by bytes/eector 
gives AX = totai sectors 
updete BPB with total sectors 
sectors / (sectors/cluster) 

= total clusters 


seve total clusters 
olusters < 40672 

yas, jump 

no, assume i6-bit FAT 
olustars * 2 = bytes/FAT 


if olusters < 4067, i2-bit Fat 
eclustars * i.5 = bytas/FAT 





round bytes up if necassary 


(bytas/raT) / (bytas/sec) 
= sectors /FAT 
any remaindar? 


no, jump 
round up to next sactor 


updeta FAT sica in BPS 


First writa saros into ell sectors of rasarved 
Then copy phony boot racord to 


initieiiea sector buffar 
to saros so we can claar 
out resarved area, FAT, 
and rect directory 


no. of diractory entrias 

* (32 bytes/antry) 

= bytes in root directory 

/ (bytes/sactor) 

= sectors in root directory 


round up any partiel sactor 


+ rasarved sectors 

+ sectore in FAT 

= totel sectors to claar 
initialisa sector counter 
set up move parameter block 
langth to mova 


3 sourca handia and eddrass 
sacbuf 


destination axtanded memory 


3 biock bandla 


word ptr doffset,sacsize; 


word ptr doffsat+2,6 


ax, xfercnt 
ax 
xfercnt,ex 
ox, xfarrag 
fmt2 


ax, bpb+3 
bpb 


word ptr dof fset,ax 


initial destination offsat 


write thia sector 

DS:SI = parametar block 
transfer to XMM 

test move stetus 


abort if move feiled 
increment dastination addrass 
count sectors initiaiiead 
done yat? 

not done, write another 
caioulete offset of first 


FAT sector in RAMdisk buffer 
sat dastination addrass 


“THEY USED TO SAY 





For years they told me | was crazy. First | recom- 
mended they replace those expensive word processing 
stations with PC's. 

What happened? Secretarial productivity doubled, 
and every secretary now has a PC word processor on 
her desk. 

Then I recommended we supplement our main- 
frame with PC-based systems for every department. 

What happened? Now the vital information is 
easily available to everyone. 

Yesterday, less than a month after I recommended 
we buy the MaynStream 2200HS Tape Backup Sys- 
tem, our building was hit by lightning. It took out two 
of our PC servers, each with 850 megabytes of vital 
information. 

What happened? Nothing! We simply restored the 
information using the MaynStream 2200HS. You see, 
every day without fail, we backed up those servers. To- 
day it paid off and it will tomorrow. The MaynStream 
2200HS Tape Backup System. That's not crazy, that’s 
plain smart. 


BH 


aabadte 


THE MAYNSTREAM 2200HS 
TAPE BACKUP SYSTEM. 


i Novell Approved Software Hl XENIX compatible HJ 2.2 giga- 
bytes of data on one tape [fj Portable, allowing one unit to serve 
many systems [lJ Read-A fter- Write [ij Password Protection [ij 250 
Kbytes/sec Transfer Rate J The Editor's Choice of PC Magazine, 
PC World, InfoWorld, and LAN Magazine. 


Call 1-800/821-8782 for a technical specification 


sheet. 





oe 


We're backing you one-hundred percent. 
460 E. Semoran Bivd., Casselberry, FL 32707 407/331-6402 
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1988) and ITOA.ASM (February 29, 
1988). These subroutines convert ASCII 
strings into binary numbers, and vice 
versa. Gather the necessary files together 
and enter the following commands: 


MASM XMSDISK; 

MASM ATOI; 

MASMITOA; - 

LINK XMSDISK+ATOI+ITOA; 
EXE2BIN XMSDISK . EXE XMSDISK.SYS 
DEL XMSDISK . EXE 


(The Linker will display the message 
**Warning: No Stack Segment.’’ This 
warning can be ignored.) 

To install XMSDISK, add the line 


DEVICE = XMSDISK .SYS nank 


to your CONFIG.SYS file and reboot the 
system. The parameter nnnK is the desired 
size of the RAMdisk in kilobytes; if this 
parameter is omitted, XMSDISK will use 
all available extended memory by default. 
Make sure that the DEVICE= line for 
XMSDISK follows the DEVICE= line 
that loads your XMM (HIMEM.SYS, 
386MAX.SYS, or whatever). 

When XMSDISK is loaded, it displays 
a message and its drive identifier. If 
XMSDISK can’t find an XMM, it will 
abort its installation with an error message. 


THE HIGH MEMORY AREA 
If you follow the trade press, you may re- 
member the hoopla and claims of in- 
creased performance that surrounded the 
release of Microsoft Windows/286, Ver- 
sion 2.1. Microsoft declared that it had 
‘*found’’ an extra 64K of memory in 
which to put the Windows kemel. This 
new discovery enabled Windows to run 
much faster, since it drastically reduced 
the amount of segment swapping required. 
The mysterious 64K of memory, which 
Microsoft dubbed the ‘‘high memory 
area’’ (HMA), is actually the first 64K of 
extended memory (less 16 bytes). While 
that explains the name change to Win- 
dows/286, I’m sure your mental alarm 
bells are already ringing. I’ve just spent the 
last two columns explaining how and why 
extended memory can be accessed only in 
protected mode. Since Windows is a real- 
mode program, how can it possibly exe- 
cute code from extended memory? 
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The answer is at once extremely simple 
and devilishly clever. You'll probably 
consider it ridiculously obvious once you 
hear it. Before deprecating an unknown 
Microsoft programmer’s stroke of insight, 
however, remember that tens of thousands 
of programmers used 80286-based PCs for 
4 years without coming up with it! 

Recall the method by which physical 
addresses are generated in real mode. The 
contents of a segment register are shifted 
left 4 bits and added to a 16-bit offset. On 
an 8086/88 machine, if the result over- 
flows the 20-bit addresses supported by the 
CPU, the address simply wraps—that is, 
the upper bits are discarded. 80286- and 
80386-based PCs can support larger physi- 


Since Windows is a 
igst-1 Sinivece(-Melgerete- lim 
how can it possibly 
execute code from 
extended memory? 
The answer is 


extremely simple and 


devilishly clever. 





cal addresses (24 bits and 32 bits, respec- 
tively), but this capability is ordinarily not 
apparent when DOS is running. That’s be- 
cause these machines have special hard- 
ware to disable the most-significant ad- 
dress lines in real mode, making the 
machine behave more like an 8088. 

Consider what happens, however, on 
an 80286 when you enable the A20 line 
and place the value FFFFh in one of the 
segment registers. Enabling the A20 line 
allows the generation of 21-bit physical 
addresses. And when FFFFh is shifted left 
4 bits and added to a 16-bit offset, the re- 
sult will fall in the address range 
FFFFOh—-]OFFEFh. In other words, en- 
abling the A20 line allows the first 65,520 
bytes of extended memory to be addressed 
without leaving real mode. 

The XMS specification makes use of 
the HMA ‘“‘discovery”’ in two ways. First, 


it provides a hardware-independent meth- 
od of enabling or disabling the A20 line. 
This eliminates the need for programs to 
write directly to the ports that control the 
A20 line (possibly interfering with each . 
other, especially in the case of interrupt 
handlers), and it ensures that the toggling 
of the A20 line is done in the most efficient 
way. Second, it arbitrates the use of the 
high memory area between programs. 

The management of the high memory 
area is not very complex, since the HMA is 
small and is always allocated as a unit. A 
device driver or memory-resident program 
that uses the HMA should store as much of 
its code there as possible, for the remain- 
der will be unavailable to other programs. 
Thus, if a driver or TSR cannot exploit 
nearly all of the HMA, it should leave the 
whole HMA available for use by subse- 
quently loaded programs. The user can en- 
force such ‘‘good behavior’’ by using the 
/HMAMIN switch, which causes alloca- 
tion requests for the HMA to fail if they are 
smaller than the amount specified. 

Device drivers and TSRs must not 
leave the A20 line permanently tumed on. 
There are some brain-damaged applica- 
tions that rely on the wrapping of memory 
addresses at the IMB boundary, and so 
will blithely overwrite the HMA if the A20 
line is left enabled. Similarly, interrupt 
vectors must not point directly into the 
HMA, since the A20 line may not be en- 
abled when the interrupt is received. 

If the HMA is available when a normal 
application runs, the application is free to 
use as much or as little of the HMA as it 
wishes, subject to these restrictions: 

m Far pointers to data located in the HMA 
cannot be passed to DOS (DOS ‘‘normal- 
izes’’ pointers in a manner that invalidates 
HMA addresses). 

m Disk I/O directly into the HMA by any 
method is not recommended (the behavior 
of some clone disk controllers may vary). 

An application that allocates the HMA 
must also be sure to release it before termi- 
nating. Otherwise, the HMA will be un- 
available for use by any other programs 
until the system is restarted. 


THE VCPI 

The Virtual Control Program Interface 
(VCPI) was developed by Phar Lap Soft- 
ware and Quarterdeck Office Systems. 
Phar Lap Software is a vendor of excellent 
80386 programming tools, including the 
linker used by nearly every other manufac- 
turer of an 80386-specific compiler or 
application for DOS. Quarterdeck, of 
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course, is the developer of DESQview, a 
multitasking user interface that sits on top 
of DOS. The VCPI has subsequently been 
adopted by A.I. Architects, Quadram, 
Qualitas, and Rational Systems, four other 
important 80386 software vendors. 

The VCPI addresses problems peculiar 
to extended memory management on 
80386 machines, so it is irrelevant to 
80286-based PCs. There are basically 
three classes of programs being sold in the 
DOS market today that take advantage of 
the 80386’s unique capabilities. “*DOS ex- 
tenders’’ let programs run in the 80386’s 
32-bit protected mode but still use DOS for 
1/0. ‘‘EMS emulators’’ exploit the 
80386's page-mapping hardware to make 
extended memory act like expanded mem- 
ory (LIM EMS). ‘‘Virtual machine moni- 
tors’’ use the 80386’s virtual 86 mode to 
multitask DOS applications. 

All three types of 80386-specific per- 
formance boosters work fine taken alone, 
but they can come into conflict if you try to 
use two or more of them at the same time. 
Problems arise, for example, if you load an 
application such as Paradox/386 when 
you have already loaded Compaq’s 
CEMM.SYS or Quarterdeck’s QEMM 
.SYS expanded memory simulator. This is 
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because all three program types are actual- 
ly little protected-mode operating systems 
that run at the CPU’s highest privilege lev- 
el and manipulate all sorts of vital registers 
and data structures that are irrelevant in 
DOS’s familiar old real mode. The 80386 
doesn’t appreciate having two protected- 
mode operating systems simultaneously 
competing for its attention. 


Proper use of the 
VCPI requires under- 


standing the 80386’s 
protected mode. 





The VCPI provides a protocol that per- 
mits 80386-specific protected-mode appli- 
cations to cooperate with each other. The 
programs communicate via interrupt 
67h—the same software interrupt used by 
LIM EMS drivers. The first-loaded 80386 
control program is responsible for hooking 


this interrupt and monitoring for a specific 
function number that is not defined under 
the original LIM EMS. Other 80386 con- 
trol programs can then invoke the special 
interrupt 67h function to request memory 
mapping, CPU mode switching, and simi- 
lar services from the first. 

The XMS and the VCPI extended 
Memory managers are not necessarily mu- 
tually exclusive. For example, the latest 
version of Qualitas’s 386-to-the-Max sup- 
ports the VCPI and all the functions de- 
fined by the Lotus/intel/Microsoft/AST 
XMS and the Lotus/Intel/Microsoft Ex- 
panded Memory Specification (EMS). 

Proper use of the VCPI requires an un- 
derstanding of 80386 protected mode that 
is far beyond the scope of this column. 
However, you can obtain a copy of the 
VCPI Specification from Phar Lap Soft- 
ware Inc. ,60 Aberdeen Ave., Cambridge, 
MA 02138; (617) 661-1510. 


THE IN-BOX 
Please send your questions, suggestions, 
and comments to me at any of the follow- 
ing e-mail addresses: 
PC MagNet: 72241 ,52 
MCI Mail: Imi 

BIX: rduncan 


PC Magazine Jan. 31, 1989, awarded Northgate's 
286/12SM system its highly respected... 
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PC Magazine said: 


“Speed by design: its clear that Northgate 
Computer Systems values quality for the 
dollar with an emphasis on speed.The 
hardware and software components used 
in the Northgate 286/12 are chosen to give 
the most pep for the fewest dollars. 

While the 286/12 is 

not the least- ‘If you want asystem 
expensive fully designed with 
configured systemin performance and 

this series, it simply expansion as top 
gives more of priorities, consider this 
everything’ system seriously.” 
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THE NORTHGATE PROMISE... 


100% Customer 
Satisfaction! 


That's the BEST reason Northgate’s 
286/12SM complete system deserves 
Your Choice” as your next computer! 








Unpack the carton, plug it together. 
Turn it on. The already formatted 
hard drive purrs. Up pops the C 
prompt. Type DIR. Zip. Files fly by 
so fast you have to freeze the screen 
to read them. 

Then you notice...68 megs or more 
of RLL hard disk storage. No 
partitions either. Northgate gives you 
MS-DOS 4.01 with this system. Most 
others don't even include DOS. They 
charge extra. Including Dell. 

Now...take it for a test drive. Load 
your programs. Finished so fast? Run 
1-2-3. Try a re-calc. You hardly get 
your finger off the Enter key before 
it's done. You don't know what fast is 
‘til you've run this baby. 

And the 286/12SM exudes 
quality. No cheap, old fashioned 12” 
monitor. Here's a high quality 14” 
graphics monitor, or even better, a 
true 16-bit (not 8-bit) VGA graphics 





NORTHGATE PROUDLY ANNOUNCES... 


monitor puts 256 colors on the 
screen. Simply magnificent. 

More quality: Wait until you 
discover data entry with Northgate's 
exclusive OmniKey. Crisp, positive 
entry. With the F keys on the LEFT 
WHERE THEY BELONG! 

You can’t buy OmniKey anywhere 
but Northgate! And it comes 
standard with all our systems. 

Yes, you may pay a few dollars 
more for this system. But you know 
you're dealing in the Big Leagues 
with Northgate! So if you're going to 
settle for less and buy at the lowest 
price, without concern for League 
Leading Performance, call the 
other guys! 

But if you want the 286/12 
system that sets a new standard in 
the industry, backed by a company 
that just won't let you down, CALL 
NORTHGATE, 


Sorbus: 


A Bell Atlantic™ Company Nationwide Independent Computer 
Service is now included at no extra cost to the owner— 
with every NORTHGATE COMPUTER SYSTEM. 





Complete System Price 


$2,199 


Fully configured with 68 MB hard 
drive, 14” monitor, 1.2 MB and 
1.44 MB floppy drives, 
OmniKey/102 keyboard 

AND MORE... 






tn 2. 


No lightweight 
this... full expansion 
capabilities, features 
and performance 

no other complete 
system can offer 

at the price 


NOATHGATE 
COMPUTER 
SYSTEMS, INC: 
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Northgate 286/12 
Northgate Computer Systems 
13895 Industrial Park Blyd., #110 
Plymouth, MN 55441 

(800) 548-1993 

(612) 553-0111 


List Price: With IMB RAM, 67MB hard 
disk, 1L.2MB 5'4-inch or 1.44MB 3'4-inch 
floppy disk drive, monochrome card and 
monitor, DOS 3.3, $1,995; with VGA card 
and momitor, $2,599. 


In Short: Northgate bundles high- 
performance systems. The compentively ba 
priced 286/12 combines hardware and soft- ¢c 
ware components to get the most from the a 

12-MHz AT-Level architecture. q 
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HE Processor—Intei 80286/12 (not a 10). 

HH Cabinet—Full size desktop case: con- 
trol panel! with system reset button. 
speed switch (8/i2MHz), hard drive in- 
use light, 200-watt power supply. 

Hard Drive—Microscience 68MB, 


28MS access time. 

H Controiler— 16-bit, RLL, 1:1 interleave 
for 800.000 BPS data transfer. 

Famed OmniKey/102 keyboard —pick 
of the pros. 

IE Floppies—One 1.2MB 5% inch: one 
1.44MB 3% inch. 


 Monitor—14" flatscreen. amber or 
white, 1000 line resolution capability. 

1 Video Adapter—Hercules compatible 
with parallel port. 

IB Software—Northgate MS-DOS 4.01 
with GWBasic, hardbound covers. 
PCKwick hard drive caching: North- 
gate System and DOS or~iine user's 
guide: Northgate Utilities. 





Northgate's proprietary motherboard— 
DESIGNED AND MADE IN THE US.A.— 











gives you a full IMB of usable RAM. So All systems are custom configured and 
you can use 384K for your applications. And = manufactured at our production facility in 
Let's talk rences and what makes system performance is unaffected. Now Plymouth, Minnesota Approximately 80 
Northgate a better value. Many systems have compare prices! Leto le aA in Northgate systems 
IMB of RAM (including Dell, CompuAdd). The 286/12SM board has serial and parallel Hard drive is factory-formatted we 
BUT...only 640K is usable. The other 384K ports built in. The board has two 8-bit and can do this legally because we are a DOS 
is “shadowed” four 16-bit slots. A special memory board slot _ licensee] and system can be unpacked 
That means the system ROM and video we call “Lightning Alley” runs at processor 10 Wiggins Pollmauctone {written and 
ROM occupy the other 384K you paid speed—12MHz—not 6 or 8 MHz asdoothers, _ printed m English) are provided. 
for. Without your pee able to use it! Na That's as much as 100% a cet a 
RAMDISK! No Disk Caching! No Spoolers. One megabyte of RAM can be instal SYSTEM OPTIONS: 
And you can't use SmartDrive for Windows— on the motherboard. Memory cards enable ee aS cress Ae 
want to see what S-LO-W is? Try it. a total of 16MB to be installed in the system. Hard Drives—Up to 600MB, SCSI. ESDI. 
Northgate performance Is as good or ‘wo floppies. too, so you can use 1.2 and ee lieves MFM drives are 


better and gives you more for your money. 1.44MB diskettes, as well as 360's and 720's. . 
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FINANC 


Use the Northgate “Big N° revolving 
TERMS: VISA. MC, COD, Credit Card, «credit card instead of tying up Visa or MC 


Pre-Payment (allow 2 weeks for per- —_ credit. Mlilions in financing available, easy 
sonal checks to dear] Wire Transfer and to quaiify, 





a arabe vine os OR... Lease a Northgate with up to 


13895 Industrial Park Boulevard, Suite 110, Plymouth, Minnesota 5544i Prices und specications subject to change wou five-year terms. ideal when cash flow is 
nother, 


From Foreign Countries call Corporate Headquarters (612) 553-Olt1 © FAX (612) 553-1695 eee eos carat grener atc sheet. _ important. Phone for detaiis. 
For corporate government and Institutional sales in Texas. Louisiana and Oklahoma, call 1512] 343-7591 mance. All hems subject to availability N te and Omnlkey are marks of Nort 


Computer Systems, Inc. All other products that are 
trademarks or registered tradenames of their respecti 
companies. 





SINCE 1979, 


servicing our PC buyers 


with low pricing, 


technical experience — 


and reliable service. 
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WAREHOUSE ~*~ 


PRODUCTS 


Order Status, 
Technical & Other 
Info: (602) 246-2222 
Fax: (602) 246-7605 


Cali for programs 
not listed. 


AV-D 1-800-424-3135 WITHIN THE USA AND CANADA TOLL-FREE 
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PROJECT MANAGER 
Super Project Plus $255 
Tumeline Pro Ver 30 364 
Totat Harvard Manager30t = 369 

DATA BASE 
MANAGERS 
Ciaron Parsonal Oeveloper $95 
Clanon Professional Oeveloper 379 
piper 429 

se lV 460 
O Base IV DevelopersEdition = 819 
DB-XL Oiamond t 4 145 
Fox Base Plus 21 199 
Geniter 188 
Knowledgeman 2 205 
Paradox 3.0 489 
PFS Professional Fle 20 185 
Powerbase 2 3 168 
0&A30 215 
Revelation Advanced 469 
R Base Compiler Ver 10 Sas 
R Base For DOS 21 463 
a: 

te 
VP Into 63 

LANGUAGES 
Brainmaker $79 
MicrosottC 51 299 
Microsott Fortran 295 


Microsoft Macro Assembler 99 
Microsoft Quick Basic 4 5 65 


Microsoft Ouick C 20 65 
Ryan McFarlan Fortran 390 
Ryan McFarian Cobo! 612 
Turbo 620 95 
Turbo C Professional 165 
Turbo Pascal 5 0 99 
Turbo Projog 2 0 90 
Turbo Prolog Toobox t ] 
ACCESSORIES 
Copy It PC Deluxe Board $109 
Curtis Ruby Pius 99 
Emerson Surge Protector 99 
Keytronics KB 101 8 
Logical Connection 512K 503 
Mach Ill Joystick 0 
Masterpiece 65 
NTC 101 Keyboard 89 
Targus Lay yaaa Bags Catl 
150 Watt Power Supply 69 
HARD DRIVES 
Bemoutl: 81201 $779 
Barnoull Bt20X 1049 
Bernoulli B220X 1695 
Core Hard Orives Call 
MiniScnbe Special 
Pram Call 
Seagate 20 MB wiCont 279 
Seagate 30 MB w/Cont 299 
Seagate 251- -t40MB28Mil = 439 
Seagate PS/2/25 30 20MB we 
Seagate ST 125 w/Coal 9 
Seagate ST 138 w/Cont 369 
Seagate ST 251 369 
Seagate ST 4096 595 
CO-PROCESSOR 
INTEL 
80287 $191 
80287-8 228 
80287-10 259 
80387. 399 
8038720 439 
8087-2 139 
8087-3 t] 
Emerson UPS 5 
UPS PC ET 700 WATT 499 


F 


OESKTOP ae chit 
ker Ver 3.0 
PFS First Publisher 2.0 “nt 
Ventura Publisher 2 0 509 
Ventura Pro EXT a7 
COMMUNICATION 
PROGRAMS 
Brooklyn Bndge Universat $75 
Carbon Copy Plus 106 
Close- uy 128 
Crosstalk MK4 128 
Oesklink 99 
Lap Link Plus 85 
PC Anywhere Ill a 
Pro Communication Pius 44 
Relay Gold 140 
GRAPHICS 
Bitstream Fonts $119 
Chartmaster 209 
Qiagram Master 199 
Furst Graphics a7 
Graphics a Box rc) 
Grasp eee: 82 
Harvard Graphics 212 200 
In-A-Vision 298 
Mapmaster 218 
Microsoft Chart 30 245 
Newsroom Protessional a 
Prntmaster Plus 2 
Printshop 36 
Prntshop Companion 29 
Show Partner Fx 199 
Signmaster 132 
Timeline 120 
INTEGRATED 
Enable A $359 
Furst Choice 89 
Framework I] 418 
Smart Software 469 
Symphony 2 0 418 
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VIOEO BOAROS 
AST VGA Plus $349 
ATIEGA Wonder 800 239 
ATLVGA Wonder 235 
EVEREX VGA EV673 249 
Orchid Oesigner 800 232 
Orchid Pro Designer w/256K = 299 


Paradise Autoswitch EGA 480 gy 


Paradise VGA Pius 
Paradise VGA Pro as 
Vega V-RAM 509 
MICE/SCANNERS 
Complete Hand Scanner 400 a 
Data Copy 730 GS 
DFI Scanner is 
Logitech Bus NEW 73 
Logitech Scanman Ht-Res 189 
Microsoft Bus wPaintbrush = 105. 
PC Mouse Il w/Pamnt a 
COMPUTERS 
AST 
Model 70 1649 
Model 140 2738 
Model 140X 2409 
ARC 
Pro Turbo 88 TH 
Pro Turbo 286 w/512 1209 
Pro Turbo 2B6 t MB 1319 


386 Skyscraper 2728 
Hyendet ‘e088 418 Month Warranty) 
uper IGTE wi Video Card 939 
Super t6X 3.5 Floppy w/Microsolt 
forks Video Card 999 
Super-286c 640K tFloopy 959 


LASER PRINTERS 
Panasonic 4450 $1525 
Personal Laser Printer 1433 
Personal Laser Plus 1529 
Samsung White 5 


USER FI RIENDLY TERMS & CONDE T TONS: 


a We welco 
th 

aw 

e 

af 
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SPREADSHEETS 
Lotus 1-2-3 $308 
Lucid 30 78 
Plan Perfect 199 
Quattro 162 
Spreadsheet Auditor 92 
SuperCale 5 305 
Surpass 329 
Twin Advanced a 
VP Planner Plus 128 
WORD PRDCESSING 
Borland Spent $129 
Easy Extra 54 
Grammatik IN 43 
Grandview 189 
Lotus Manuscript 313 
Microsott Word 50 Cell 
Multimate Advantage It 235 
Pian Pertect 189 
PFS Protessional Write 21 118 
Resume Kit a 
SPF/PC 20 16 
Varsity 49 
Volkswriter 3 145 
Webster Spelicheck Pro x 
Webster Thesaurus 3 
Wil Maker “4 
Word Parfect 50 225 
Word Perfect Executive 124 
Word Pertect Library 2 0 85 
Wordstar ProPack 5 0 199 
Wordstar 2000 Pius 273 
Wor dstar 2000 Pius Legal 299 
Xywnite lit Plus 219 
EDUCATIONAL 
Math Blaster $28 
Math Blaster Pius 32 
Mavis Beacon Teaches Typng 30 
Microsoft Leaming 01 xB 
Typing Tutor IV 30 
BOAROS 
AST 0 Mint XT $50 
AST Rampage 286 Plus, 5t2K oy 
AST Sixpac Plus w/64K 
AST Xtormer ia 
ATI Wonder with 512 433 
Everex RAM 3000 89 
Everex 2MB Above Board a1 
Everex |/0 a5 
Inte! inboard 386 PC 


799 
intel Above 2B6 Piusw/St2K = 418 
Intel Connection Co-Processor 739 
Orchid Tiny Turbo 298 


MONITORS 


AMOEK 410 $145 
Mitsubishi Oramond 

Scan w/Tilt 509 
NEC GS 238 
NEC Monograph w/Card 1369 
NEC Multisync 2A 
NEC Multisync 30 
NEC Multisyne XL 
Princeton Max 15 
Princeton Ultra 16 
Princeton Ultra Sync 
Samtron CM 4531 
Samtron Flat w/Tilt 
Samtron RGB w/Tilt 
Samtron Multisyne 
Seiko 1430 
Sony Multiscan 1302 
Viking 

Viking 1 

Viking 2400 
Zenith 1490 


HARD CARDS 


Pius Hardcard 20 MB 
Pius Hardcard 40 MB 


$529 
668 


@No charge for 
Visa or MasterCard 
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UTILITIES 
Allways $45 
Battery Watch 3 
Copy IPC 10 
Copywrite 55 
Core Fast 72 
OAVE 35 
Oesqview 2 2 79 
Owrect Access 4a 
Oisk Manager 39 
Oisk Technician Advanced 108 
Ouet 48 
Eureka 98 
Fastback Plus 2 Ot 164 
Fasttrax 2 
Formtools 38 
Formworx as 
Gopher 38 
Hot 3a 
H-TEST 68 
Lotus Metro 6a 
Mace Gold a 
Microsoft Windows 286 63 
Microsoft Windows 386 129 
Norton Advanced 4 § 63 
Norton Commander 2.0 4 
Norton Utililies 4 5 a 
Org Plus Adv 79 
PC Tools Deluxe 5.0 39 
Prokey 40, 70 
oo0sit 4” 
Right writer $5 
Sidekick Pius 125 
Sideways 39 
Software Carousel 4 
Spinrite a 
SOZ Plus 63 
XTree 3s 
XTree Pro 64 
PRINTERS 

CITIZEN 

1600 $185 
224 810 
MSP 45 41g 
NEC 
Splinwriter 





Daisy Wheel .... 499 
Suggested Retail $1199 


All models 


OKIOATA 
OKI320 355 
OKI390 499 
OKI391 668 
OKI393 Color 1065 
Other Models Cait 
PANASONIC 
1124 wg 
1180-4 198 
119t-t 2M 
STAR MICRONICS 
NNX1000 179 
Nx t000 Color 236 
NX 2400 ug 
TOSHIBA 
327SL 499 
341 SL 659 
351 Sx 999 
P311 383 





R = 


CAD & ENGINEERING 
Autosketch Enhanced $61 
OesignCad 20 3.0 rar) 
Easy Cad2 05 119 
FastCad 1585 
Generic Cad Level 3 158 
MathCad 20 245 

ENTERTAINMENT 
Chock wage Feght Smuttor 38 
uC rg wlator 
Gunship ae Ss 
Lersure Surt Larry i 28 
Kings Ouest iV xn 
Microsoft Fight Smulator30 35 
‘Wherein the 2 
Many More Titles Available Call 
DISKETTES 
Bernoulli Cartridk Call 
Maxell 54" DS $11 
Polaroxd Diskettes 28/20" 8.95 
3M 5%" OS/HO 20 
3M 5%" 0S/00 18 
‘3M Tape Cartridges Call 
Verbatim DS/DO 18 
Verbatim 35 720K 18 
ACCOUNTING 
Bedford Accounting $145 
Check Write Plus x 
ac Easy Acct, Ver 30 39 
ac Easy Light a2 
tome Sour Mon 50 e 
ia tt lg 
Peachtree Businessshcet 148 
Peachtree W/PDO 220 
Ouicken cc) 
00S 
MS-00533 $85 
MS-00S40t 0... 18 
LAPTOP COMPUTERS 
Sharp 4600 Senes Call 
Toshiba T-1200FB $1879 
Toshiba T-1600 3358 
Toshiba T-3100E 2838 
Toshiba 7.520040 6368 
All Other Models Call 
Zenith Laptop Special 
DIGITIZERS 
Kurta Tablets (S/One t2 x 12 $295 
Sumena Graphics 12 x #2 . us 
MODEMS 
Everex 300/1200 $69 
Everex 2400 INT 139 
Everex 2400 MNP INT 159 
Everex 2400 MNP EXT . 189 
Hives 1200 209 
barack ERitle as 
1200 rama w/Sottware 130 
2400E 335 
9600 HST 609 
Sportster 1200 (NT 79 
Sportster 2400 INT 13 
FLOPPY DRIVES 
Teac $14" 360K $79 
Tostiba 314" 144 MB 129 
Toshiba 312” 720K 109 


1-800-421-3135 « 1-602-246-2222 
2727 W Glendale Ave Phx AZ 85051 
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AUTO-EXECUTING MACROS 

The documentation that comes with Micro- 
soft Works does not contain instructions on 
how to create an auto-executing macro. To 
do so, within the directory that contains MS- 
Key (Works’ macro program), you can cre- 
ate a four-line batch file similar to the one 
shown in Figure 1. The first line should be in 
the form 


MSKEY /[open filename) 


where filename is the name of the file that 
contains the macro that you want Works to 
execute. If this file is in a directory other 
than the one that contains MS-Key, be sure 
to preface the name of the file with the path 


to that directory. 
The second line should be in the form 


MSKEY /<eso>hey 


where <esc> represents ASCII character 
27 (the escape character) and key is the 
key or combination of keys to which the 
macro is linked. To specify the escape 
character, press Ctri-V, and then type [. 
This places the characters “V[ on the DOS 
command line. 

Unfortunately, many of the key combi- 
Nations to which you can link a macro can- 
not be represented on a DOS command 
line. However, most Ctrl-<key> combina- 
tions can be represented on a DOS com- 
mand line, so | link my auto-executing mac- 
ro to the Ctri-A combination. To specify this 
character in the batch file, | simply press 
Ctrl-A. This key combination places the 
characters “A to the right of the [ character 


MICROSOFT WORKS BATCH FILE 


MSKEY /(open c:\works\automacs] 
MSKEY /g[O 

ed works 

works 


Figure 1: This batch file commands MS-Key to 
execute the macro that is linked to the Ctrl-A 
combination as soon as Microsoft Works has 
been loaded. 


Spreadsheet 
Clinic 


@ AUTO-EXECUTING 
MACROS: Here's a 
technique for creating 
auto-executing macros in 
Microsoft Works. 


@ REPLACING CELL 
REFERENCES: The Abs 
key allows you to replace 
cell references with range 
names when you are 
editing a formula. 


@ ENTER DATES EASILY: 
Asimple macro makes it 
as tasy to enter dates in 
1-2-3 as it is in Quattro. 


@ THE % OPERATOR: 
1-2-3 will not accept 
formulas that reference a 
cellin column E after a % 
operator. Here are some 
ways around this 
problem. 


on the second line of the batch file. 

The third line of the batch file should 
switch you to the directory that contains 
your Works program files. The final line 
should contain the filename WORKS. This 
command loads the Works program. 

The macro specified in the second line 
of the batch file can do something as simple 
as opening a document, or something as 
complex as creating and printing a data- 
base report. 

Thomas L. Ramey 

Richmond, Virginia 
ij i Mr. Ramey’s technique should 
= prove valuable to advanced users 

of Microsoft Works. Note that the 
escape character that precedes the key to 
which the auto-executing macro is linked 
delays the execution of that macro until 
Works has been loaded. 





REPLACING CELL REFERENCES 
When you move the cell pointer to a cell 
that contains references to one or more 
named ranges, 1-2-3 displays those 
names in the formula that appears on the 
Control Panel. When you bring that formula 
to the Edit line, however, 1-2-3 replaces the 
range names with cell references. 
Fortunately, I've found a way to get the 
more informative range names back even 
after you've hit the Edit key. Simply move 
the blinking underiine cursor to the refer- 
ence that you want to replace, and press 
F4—the Abs key. If the cell or range speci- 
fied by the current reference has a name, 
1-2-3 will replace it with that name. Addi- 
tionally, if the reference is relative, 1-2-3 will 
preface the range name with a dollar sign 
($), indicating that it has made the refer- 
ence absolute. If the reference is mixed or 
absolute, 1-2-3 will make it relative. 
Suppose, for example, that the cell 
pointer is on a cell containing the formula 


@SUM(A1. .AS)+$B$19 


and that cells A1..A5 and B10 are named 
ONE and TWO, respectively. Before you 
press the Edit key, 1-2-3 will display 


@SUM( ONE) +$TRO 


at the top of the screen. 

When you press Edit, however, the Edit 
fine will contain the first inset line above, not 
the second. But if you position the cursor 
under the reference to cell B10 and press 
Abs, then reposition the cursor under the 
range reference A1..A5, and hit Abs again, 
the Edit line will show the formula as 


@SUM{ $ONE) + TRO 


Deleting the dollar sign ahead of the ref- 
erence to the range name ONE and adding 
one in front of the range name TWO makes 
this formula equivalent to the one that was 
In the cell originally. 

Kevin Patterson 

Springfield, Missouri 
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Spreadsheet Clinic 


PC Mr. Patterson is right. When /-2-3 

is in the Edit mode, the Abs key re- 
places references to named cells 
and ranges with the names of those cells or 
ranges. It will also change the reference 
from relative to absolute, or from absolute 
or mixed to relative. (If the cell or range 
does not have a name, the Abs key will 
have the same effect it has when /-2-3 is in 
the Value or Point modes. That is, it will 
toggle the reference between the relative, 
absolute, and two mixed forms.) 

The macro shown in Figure 2 also 
brings formulas to the Edit line in range- 
name form. The first statement in this mac- 
ro commands /-2-3 to recalculate the 
string formula in the next cell of the macro. 
This formula 


B2:  +"{Contente ENTRY,". 
R@CELLPOINTER (*eddreee*)&#, 246 117} 


returns a valid {Contents} command that 
instructs /-2-3 to place into the cell named 
ENTRY (B6) a label that looks like what 
would appear in the current cell if it were 
240 characters wide and had been assigned 
the Text format. 

To illustrate, if the cell pointer was on 
cell A7 when you invoked this macro, the 
formuta in celt B2 woutd return the string 


‘{Contente ENTRY, A7,24¢ 117} 

And if cell A? contained the formula 
“@Suu(A1;.a5) +9816 

and cells Al..AS and B10 were named 
ONE and TWO, respectively, this state- 
ment would place the 240-character label 


BE =" * @SUM( ONE) +$TWO 


CTRL-D MACRO COMPLETE LISTING 





A B c D E 
al \d {?} 
2 {Windowsof f} {Paneloff} 
3 “) {Edit} {Home}@DATEVALUE ("~ 
4 /rfd4~ 
z (Windowaon}{Panelon} 


Figure 3: This 1-2-3 macro duplicates the effect of the Cir-D combination in Quattro. 


into cell B6. (Note that this label has 226 
trailing spaces.) 

After entering this label into ENTRY, 
1-2-3 executes the statement in cell B3, 
which removes all trailing spaces from the 
label in ENTRY. At that point, the charac- 
ters stored in ENTRY (the range-name 
form of the formula) are typed onto the 
Edit line, as instructed by the subroutine 
call {ENTRY}, and /-2-3 is switched into 
the Edit mode. 


} PRODUCTIVITY TIP 

To freeze the screen during the ex- 

ecution of a /-2-3 macro and avoid 
the tedium of typing the {WindowsOff} 
and {PanelOff} commands, place them in a 
subroutine named Off. Similarly, place the 
commands {WindowsOn} and {PanelOn} 
in a subroutine named On. This way, you 
can use the subroutine calt {OFF} to freeze 
the screen, and the subroutine call {ON} to 
unfreeze it. 


ENTER DATES EASILY 

Quattro allows you to enter a date In 
mmnvdd/vy form (Date 4 format) quickly and 
easily by pressing Ctrl-D before typing the 
date. When you then type the date and 
press Enter, Quattro puts the serial value of 
that date into the current cell and assigns 
that cell the Date 4 format. For example, if 
you were to hit Ctr-D, type 12/31/88, and hit 


RANGE NAME MACRO COMPLETE LISTING 


A B 
1 \e {Recalc NEXT} 
2 NEXT 
3 
4 {ENTRY} {Edit} 
5 
6 ENTRY 
a 


c D E 


{contents ENTRY, $A$1, 240,117} 
{Let ENTRY, @TRIM( ENTRY) } 





Figure 2: This macro brings 1-2-3 formulas to the Edit line with their more informative range names 


instead of cell and range references. 
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Enter while the cell selector is on cell B2, 
Quattro would enter the date’s serial value 
(32508) but display it more intelligibly as 
/12/31/88 (Date 4 format). 

Unfortunately, 1-2-3 does not provide 
this handy feature. Since | work a lot with 
both 1-2-3 and Quattro, | wanted to be able 
to duplicate this feature in 1-2-3. I therefore 
created the macro shown in Figure 3. This 
macro makes entering a date into 1-2-3 as 
easy as itis in Quattro. 

The pause created by the first statement 
in the macro allows you to enter the date in 
the desired mm/dd/yy form. When you hit 
Enter, 7-2-3 continues, but since the {?} 
command is not followed by a tilde (“), the 
entry is not locked into the worksheet. In- 
Stead, it remains on the Edit line when the 
screen is frozen by the second line in the 
macro. 

Finally, the third statement adds the 
Necessary punctuation characters and an 
@DATEVALUE function to the date on the 
Edit line. tt then presses the Enter key, 
which in tum locks that function into the cur- 
rent cell of the worksheet. At that particular 
point, 7-2-3 assigns the Date 4 format to the 
cell that contains the function, unfreezes 
the screen, and ends the execution of the 
macro. 

John D. Thomason 

Chattanooga, Tennessee 


He To make this macro work exactly 
!} like Quattro’s, you should insert 
| a {Calc} command ahead of the 


tilde in the statement in cell B3, as shown 
below: 


BS: '*){Edit}Mome}@DATEVALUE( *{Calc] ~ 


This will tell 7-2-3 to recalculate the 
@DATEVALUE function while it is still 
on the Edit line. That way, /-2-3 will lock 
the result of the function (rather than the 
function itself) into the current cell, just as 
Quattro does. 


Spreadsheet Clinic 


THE % OPERATOR 

Recently, | encountered a strange behavior 
of 1-2-3 that | can't explain. | needed to en- 
ter a formula that multiplied the value in cell 
£1 by 10% into a cell of a worksheet. To do 
this, | typed the formula 10%*E1. When | 
pressed the Enter key, 1-2-3 beeped in- 
Stead of entering the formula into the work- 
sheet. | replaced the E with a different sin- 
gle letter and 7-2-3 accepted the formula. 


1-2-3 won't accept a 
formula if a column 
eV lclleenel itis! 
with E is preceded 
by a value, a 


percent sign, and 


any mathematical 
operator. 





When | experimented further, | realized 
that this problem occurs whenever a col- 
umn reference beginning with E is immedi- 
ately preceded by a value, a percent (%) 
sign, and any mathematical operator (+, -, 
*, 4,0 *). This includes column E and col- 
umns EA..EZ. For example, 1-2-3 will not 
allow you to enter any of the following for- 
mulas: 


SZ+E15 
13%-£B237 
‘28%*BG1234 
37%/ES539 
52% E2123 
1234+75%° EE333 


Fortunately, you can work around this 
problem. There are ways to enter formulas 
containing a reference to a cell in column E 
and a value in percent form. 1-2-3 will ac- 
cept formulas of this sort if the reference 
precedes the value. For example, 7-2-3 will 
accept the formula +E10°10%. When you 
type this and press Enter, 1-2-3 will enter 
the formula + £10°0.1 into the current cell. 


Note that 7-2-3 converts the value from per- 
cent form to decimal form as it enters the 
formula into the cell. 

Another method for solving this problem 
is first to enter a formula referencing a cell in 
a column other than E or EA..EZ. Then 
bring the formula back to the Edit line and 
replace the reference with a reference to a 
cell in a column beginning with E. For ex- 
ample, to enter the formula 10%"E1, type 
10%"D1 and press Enter. Next, press Edit 
(to bring the formula 0.1°D1 to the Editline), 
and then replace the D with an E. Since the 
value .1 will be in decimal rather than per- 
cent form, 1-2-3 will accept the formula (in 
this case, 0.1°E1) when you subsequently 
press Enter. 

R. K. Schmitt 

Kalamazoo, Michigan 


PC Although we’re not sure why 

1-2-3 behaves in this strange way, 
we'll venture a guess. J-2-3 allows 
you to enter values in the form xEy, where 
xis the value that you want to multiply by a 
power of 10 and y is the power of 10. If you 
type 2E3 and press Enter, /-2-3 will lock 
the value 2,000 (2*10+3) into the work- 
sheet. 

In this case, /-2-3 may be interpreting 
the letter E as denoting an exponent, rather 
than a reference to a cell in column E. 
1-2-3 balks because the E is preceded by 
an operator, rather than a value. If you in- 
sert a value to the left of the E, 1-2-3 will 
accept the formula. For example, the for- 
mula 10%*1EI will return the value 
.10*10=1. Of course, this is not the result 
you want. 

In addition to the two ways Schmitt 
suggests to deal with this bug, you can pre- 
cede the reference to the cell in column E 
with a plus sign. For example, to multiply 
the value in cell E3 by .1, you could enter 
10%*+E3; to add the two values in the 
cell, you could enter 10%++E3, and so 
forth. Fortunately, few /-2-3 users will 
ever have to confront this troublesome 
problem. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We'll pay $50 
or more for tips we print, plus an extra $25 
if you submit your letter on-disk. If you do, 
please include a printed copy. Mail contri- 
butions to Spreadsheet Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload them to PC MagNet (to 
join, see the ‘“‘By Modem”’ sidebar in the 
Utilities column). a 
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Desktop publishing has never been easier! With the new Handy 
Scanner? 3000, you can easily add graphics to your documents. 
Additional software is also available for rapid text entry. 


The Handy Scanner 3000 is the first hand-held scanner to 
offer four (100-400 dpi) resolutions for the IBM PC/XT/AT, PS/2 
Models 25/30, 50/60, and their compatibles. You can scan images 
44" wide and up to 20" long. The scanner has unique features such 
as 32 levels of grey resolution for crisp clear images, a fast 7-sec. 
speed for 10" scans at 300 dpi, and a yellow-green light that cap- 
tures the reddish skin tones of your images (scanners with red 
lights just can't see the all-important skin tones). What's more, a 
real-time screen lets you instantly see your scanned images, so 
you can quickly make adjustments if needed. 


DFT 





With its accompanying software, you can quickly scan, bit- 
edit, crop, save and use the images in virtually all graphics pack- 
ages, including PageMaker, Ventura, WordPerfect 5.0, PC Paint- 
brush+, First Publisher and Byline. 


If you need a quick, easy way to enter text for word proces- 
sing, you can use our optional OCR software. You can scan mono- 
spaced or typeset text from typewriters, dot matrix and laser print- 
ers and books. The trainable text reading software automatically 
and seamlessly merges two halves of a page together. 


The Handy Scanner 3000 package includes the scanner, inter- 
face card, Scan software, and a leading paint program. 


The Handy Scanner 3000 from DFI—call now for more in- 
formation and literature. 


DIAMOND FLOWER ELECTRIC INSTRUMENT CO, [U.S.A.} INC. 
2544 Port Street. W. Sacramento, CA 95691 Fax (916) 373-0221 Tel (916) 373-1234 
DIAMOND FLOWER ELECTRIC [NORTHEAST], INC. 


5C Joanna Court, E. Brunswick, NJ08816 Fax (201) 390-2817 Tel (201) 390-2615 
Handy Scannee and DFI are regestered trademarks, and HS-3000 1s a trademark of Diemiond Flower Electnc Instrument Co. (USA) inc. Al other names ara trademarks or 


regestered trademarks of ther reepectve owners. ©1969 DFI Inc. All nghts resereed wortomce. 
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COMMAND CHECK 
Sometimes when | enter a command | mis- 
spell a filename, omit a file extension, or 
don't specify the correct directory path. Of 
course, it usually happens at a critical time, 
such as when | start a long operation with 
many filenames and then leave todo some- 
thing more important (and more interesting) 
than baby-sit the execution. And as Mur- 
phy's Law would have it, the longest file is 
usually the one | misspell. So | wrote the 
batch file CHECK.BAT, shown in Figure 1. 

CHECK.BAT does nothing more than 
check for the existence of each specified 
file in the directory that's active when you 
give the command. if it doesn't find all the 
files you specified, you have the opportuni- 
ty to edit the command. Use either your 
function keys or a command line editor that 
lets you retrieve and edit a command froma 
stack of recently entered ones. 

Let's suppose you enter 


CHECK FILEL.TXT FILE2.TXT FILE3.TXT | 


and both FILE1.TXT and FILE3.TXT are 
found but FILE2.TXT is missing. In this 
case, CHECK.BAT would display 


estas oe Sa 
eon 

*°* CHECKING FOR PRESENCE OF FILES *** 
*** IF NOT FOUND, Check the CURRENT 
Pathi! 

ne F = 
FILE1.TXT FOUND! 

PILE2.TXT NOT FOUND ****#*e* ERROR 

FILES. TXT FOUND! 


followed by the DOS prompt. Now you can 
tetrieve and edit the command line, insert- 
ing the correct spelling of the file that you 
typed as FILE2. TXT, and try again. If you 
included an entry that isn't a filename (for 
example, a parameter required by your 
command), you will get a NOT FOUND 
message, but everything else works fine. 
When the file list is correct, type PRINT, 
press F3 to retrieve the remainder of the 
previous command line, and hit Enter. Ev- 


User-to-User 


@ COMMAND CHECK: 
Don’t waste time on 
mistyped commands— 
CHECK them first 


@ UNPROTECT 
PROGRAMS: How to 
unprotect programs 
written in anon-iBM 
version of BASIC 


@ ACTIVATE CTL-PRTSC: 
Flip DOS'’s printer echo 
toggie from within your 
batch files 


@ SUBST DRIVES: A batch 
file that assigns a SUBST 
drive to the current 
directory 





erything should print correctly. 

This batch file is especially useful if you 
need to print a list of files making up a pro- 
gram or document and you want the files 
printed in a particular order. By using 





CHECK first you don't have to reprint the 
entire set of files until you get it right. 

CHECK.BAT starts by identifying itself 
and reminding you that the path used is the 
current path, which may not be the one you 
thought it was. This could be important ifthe 
CHECK command is issued when you are 
working from a subdirectory. 

‘NEXT establishes a label for the loop 
used to check each file in turn. SHIFT 
moves each filename into the leftmost (or 
%0 parameter) position. This lets CHECK 
examine a series of parameters with the 
same batch code instead of coding a long 
series of IFs to cover ail possible situations. 

The two IFs handle each filename as itis 
shifted into the leftmost position. The first IF 
tests to see if any parameters remain; if not, 
it is done and can go to QUIT to exit the 
batch file. The second IF checks the status 
of the file as specified on the command line. 
You could change it to 


Fm a ee 


and get a list of only what is missing, but | 
prefer to see the list for a final review and to 
get some feedback on the CRT screen that 
the list was checked completely. 


CHECK.BAT COMPLETE LISTING 


ECHO OFF 

REM CHECK FOR PRESENCE OF EACH FILE. 

REM LET’S YOU VERIFY EXISTENCE OF FILES PRIOR TO SUBMITTING 
REM BATCH COMMANDS SUCH AS PRINT AND DISCOVERING LATER THAT 
REM YOU TYPED A FILE NAME WRONG. 

REM RUN THIS AND THEN USE F-keys OR EQUIVALENT TO CHANGE 
REM “CHECK” TO DESIRED COMMAND. 

REM 

ECHO ¥*# 

ECHO w** CHECKING FOR PRESENCE OF FILES *** 

ECHO *«* YF NOT FOUND, check the current Path!! 

ECHO ae 

:NEXT 


SHIFT 

IF "$@"=="" GOTO QUIT 
IF EXIST %@ GOTO FOUND 
ECHO %@ NOT FOUND 
GOTO NEXT 

: FOUND 

ECHO %@ FOUND! 
GOTO NEXT 

sQuIT 


aaeeeeeet ERROR 





Figure 1: CHECK.BAT quickly checks for the existence of a series of filenames. 
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User-to-User 


if you type perfectly, you won't need this 
batch routine. But everyone else needs a 
little help some days. 

Doug Smith 

Vincentown, New Jersey 


This is how you use CHECK 

-BAT: first run CHECK on your 

list of filenames. If they’re correct, 
type in the name of the actual program you 
want to run and then press F3 to retrieve 
the remainder of the previous command 
line. You will have a problem if the name 
of the actual command is longer than the 
word CHECK, though. To avoid this, ei- 
ther leave four spaces between the word 
CHECK and the first filename or rename 
CHECK.BAT to an eight-letter filename 
like CHECKFIL.BAT. 

The author states that CHECK wiil look 
for files in the current subdirectory. Actu- 
ally, you’re free to specify full path- 
names—CHECK looks in the current di- 
rectory only for files that have no path 
specified. You can also use wildcard file- 
specs. CHECK will report a “FOUND” if 
at least one file matches. For example, this 
is a possible command line: 


CHECK C:\FOO.BAR *.X¥Z C:\0S 
| \PORMAT. COM 


However, CHECK.BAT is most useful 
when checking the existence of particular 
(that is, nonwildcard) filenames. 


UNPROTECT PROGRAMS 

Ihave a way to unprotect a BASIC program 
saved with the P option that I haven't seen 
published anywhere else. The BASIC inter- 
preter can be modified using DEBUG. Fig- 
ure 2 lists this information for some of the 
BASIC interpreters I've used. The code for 
the IBM BASIC interpreter is located in 
ROM and not directly modifiable. 

The locations of the protection flag and 
the code to be changed will vary with differ- 
ent versions of the interpreter. After this 
change, the interpreter will handle a pro- 
tected program like an unprotected one. 

Wayne Orr 

Tullahoma, Tennessee 


H D 1 A number of our readers have 
©} pointed out to us that the unprotect 
method in the November 29, 

1988, issue works only for IBM BASIC. 
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BASIC PATCH COMPLETE LISTING 





OLD CODE NEW CODE 
Zenith BASIC 3.13 
xXxXxXxX?2AD94 MOV AL, [2599] XOR AL, AL 

OR AL, AL MOV [@599],AL 
Compag BASIC 2.11 
xxxx:A89B MOV AL, [@4cC] XOR AL,AL 

OR AL, AL MOV [@4cc],AL 
Compaq BASIC 3.11 
XxXxXxX3A6 44 MOV AL, [8599] XOR AL, AL 

OR AL, AL MOV [2@599],AL 


Figure 2: Patch the BASIC interpreter so you can unprotect programs saved with the P option. 


I’m very pleased to be able to present read- 
ers with an alternative. Of course, each 
version of BASIC will require its own 
patch, but at least we now know that such a 
patch is possible. 


ACTIVATE CTL-PRTSC 

There are lots of programs that interpret ex- 
tended ASCIl keys and scan codes. How- 
ever, there aren't very many that will gener- 


TURNPRN.COM COMPLETE LISTING 


N TURNPRN.COM 
A1g6 

MOV AX, 4 

Mov DS,AX 

MOV BX,1E f 
MOV WORD PTR[BX],7209 
Mov Bx,1C 

MOV BYTE PTR[BX], 20 
MOV BX, 1A 

MOV BYTE PTR(BX],1E 
INT 20H 





RCX 
1A 
Ww 

Q 


Figure 3: This DEBUG script creates 
TURNPRN.COM, a tiny program that toggles 
DOS's printer echo on and off. 


ate the extended ASCII keys. TURN- 
PRN.COM is a program that activates Ctrl- 
PrtSc, the DOS printer echo, and that can 
be included in any batch file. In order to 
generate the program, you must first create 
the DEBUG script file that is shown in Fig- 
ure 3 with a pure ASCII word processor. 
Then, from the DOS command prompt, you 


issue the following command: 


‘DEBUG < TURNPRN. DBG | 

TURNPRN.COM simply inserts the Ctrl- 
PrtSc code directly into the keyboard buffer 
and resets the tail and head pointers. The 
code is then read by DOS automatically. 

7200 (line 6) is the extended ASCII code 
for Ctrl-PrtSc. The trailing 00 indicates that 
the key-combination is an extended ASCIl 
code. To use this for other extended codes, 
change the name of the .COM file and re- 
place 72 with the appropriate code. 

Dana Bell 

Tyler, Texas 


PE When the Ctrl-PrtSc toggle is ac- 
g fj tive, anything that’s written to 
cues DOS Standard Output goes to the 
screen and to the printer. You may find 
this handy in your batch files. I created 
TURNDEMO.BAT (Figure 4) as a minor 
demonstration of the use of TURNPRN 
.COM. 

When you create the DEBUG script for 
TURNPRN, be sure to copy it exactly. 
Don’t forget the blank lines before RCX 
and after the final Q. And be sure to use an 
editor that can create a flat ASCII file with 
no control characters and with carriage re- 
turn and line feed characters at the end of 
every line. The venerable EDLIN.COM is 
perfectly suitable for small files like this. 

Please note that you probably can’t use 
modifications of the TURNPRN.COM 
program to bring up hotkey-activated 
RAM-resident programs. These programs 
almost invariably check the keyboard port 
before any information gets put into the 
keyboard buffer. 


User-to-User 


17 L) PRODUCTIVITY TIP 


4 4 It’s easy enough to create a small 
file by copying the CON device to 
a filename. For example, 


COPY CON MYFILE 

But what if you want to add some lines to 
MYFILE? You could COPY CON and re- 
type the whole thing plus the new lines; 
however, the statement 


COPY MYFILE+CON 


SUBSTDOT.BAT COMPLETE LISTING 


ECHO OFF 

IF “%i"=="" GOTO NoParam 

FOR ttv IN (Es: F: e: £:) DO IF %1==%%v GOTO InUse 
SUBST #1 /D > NUL 

SUBST %1 . 

$1 

CLS 

ECHO IF you’re not in SUBSTed drive "%1" now, either you gave 
ECHO an erroneous parameter OR your LASTDRIVE line in CONFIG.SYS 
ECHO fails to specify a value of at least "31". 

GOTO End 
:NoParam 
ECHO SYNTAX: 
GOTO End 
:InUse 

ECHO The drive letter "%1”" is in use. 
sEnd 





*SUBSTDOT d:", where d: is the drive letter to use. 


Figure 5: This batch file will assign the drive letter of your choice to the current directory. 


will accomplish the same thing. Be sure to 
type a carriage retum at the end of the last 
line in MYFILE. 


— 


Although many people 


SUBST DRIVES 

Although many people use the shorthand 
notation of two periods (..) to switch to a 
parent directory, most of them fail to realize 
the enormous usefulness that . and .. can 
have. These shorthand notations can rep- 
resent either all of the files in a specified di- 
rectory or the directory location itself. This 
flexibility allows . and .. to be used for more 
than directory changing. For example, 


use the shorthand 


notation of two 


periods (..) to switch 


to a parent directory, 
most of them fail to 
realize the enormous 
usefulness that. and 
.. can have. 


SUBST [drive:] . oat 


This is a neat trick; on a drive with an exten- 
sive subdirectory structure it can save you a 
great deal of time. DOS will substitute the 
current directory location for the period, and 
from that point forward, the directory that 


TURNOEMO.BAT COMPLETE LISTING 


ECHO OFF 

ECHO This batch file toggles the echo-to-printer feature 
ECHO on and off. Be sure your printer is ready, then 
PAUSE 

TURNPRN 

DIR 

TURNPRN 

ECHO That directory was displayed on your screen AND on 
ECHO the printer. 





Figure 4: TURNDEMO.BAT demonstrates the use of TURNPAN.COM. Activating the Ctr-PrtSc 
toggle will send anything written to DOS standard output to your screen and printer. 





was current when the command was is- 
sued will be assigned a logical drive letter. 

Files that appear in two directories can 
be very quickly and easily compared, cop- 
ied, and moved by replacing a long path 
(represented by the period) with a single 
drive letter. 

Timothy Dyck 

Penticton, British Columbia 


Vi We've covered the uses of . and .. 
!} frequently in this column, but us- 
ing . with SUBST is new. I’ve cre- 
ated SUBSTDOT.BAT, shown in Figure 
5, that will instantly assign the current di- 
rectory to a drive letter of your choice. Be- 
fore you can use SUBST, your CON- 
FIG.SYS must have a line that says 


"LASTDRIVE=n 


where n is the highest drive letter you want 
to be able to SUBST. 

SUBSTDOT.BAT assumes that you’re 
already using some SUBSTed drives, in 
this case E: and F:. You wouldn’t want to 
accidentally eliminate your standard 
SUBST drives, so the batch file checks for 
those letters and refuses to SUBST them. 
Of course, you will include whatever let- 
ters are appropriate for your own system. 


SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We'll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you submit your letter 
on-disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016, or upload them to PC 
MagNet (to join, see the ‘‘By Modem’”’ 
sidebar in the Utilities column). a 
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Work Faster, 
Smarter and Cheaper. 
Guaranteed. 


From the worlds leading 
manufacturer of computer 
keyboards comes a small 
product that can make a 
big difference in your 
companys productivity: 
the Key Tronic Profes- 
sional Series Mouse. 





The Faster Way 
To Work. 
Only the Professional Series 
Mouse comes with this 
custom pop-up menu software 


that allows you to speed your way 
through Lotus 1-2-3, WordPerfect 


4.2 and 5.0, and dBASE I PLUS 
with point-and-click ease and 
precision. 

Of course, the Professional 
Series Mouse also operates with 
literally hundreds of other soft- 
ware programs: from desktop 
publishing, to CAD, to graphics. 
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The Editor's Choice 
Is The Smart Choice. 


Great care went into the design 
and engineering of the Profes- 
sional Series Mouse. In fact, PC 
MAGAZINE had many flattering 
things to say in its February 14, 
1989, issue (page 252), when it 
issued the Editors Choice Award 


To receive your $10 check from Key Tronic? please complete the following information 
and mail (postmarked by July 15, 1989) with a copy of your dated sales receipt to 
Key Tronic at MS #143 * PO. Box 14687 ¢ Spokane, WA 99214. 


State 


__ Mouse Serial # 


ZIP 


Date Purchased 


*This rebate offer cannot be used in conjunction with any other rebate from Key Tronic Corp. 


CIRCLE 214 ON READER SERVICE CARD 















to the Professional Series 
Mouse. “Well designed, care- 
fully documented, and an 
exceptional 





Series Mouse 

lists for $100— LCHOICE 

a remarkable price consider- 

ing the menuing software 

and numerous performance 

features which are included. 

And if you purchase a 

Key Tronic Professional 

Series Mouse before June 30, 
1989, you can earn a $10 
rebate. Simply fill out the coupon 
below, attach a copy of your sales 
receipt, and mail both to the 
address indicated. Key Tronic will 
mail you a check. 


Your Satisfaction Is 
Guaranteed. 
If you're not 100% satisfied with 
the Professional Series Mouse, you 
can return it to Key Tronic Corpo- 
ration for a replacement or a full 
refund! 

So ask your computer equip- 
ment dealer for a Key Tronic Pro- 
fessional Series Mouse by name. 
It the guaranteed way to work 


, faster, smarter and cheaper! 


key tronic 
Professional Series® 


1-800-262-6006 
IN WASHINGTON STATE 1-509-927-5515 
© 1989 Key Tronic Corporation. Key Tronic and 
Key Tronic Professional Series are registered 
of Key Tronic Corp., IBM and AT are registered trade- 


SAVE TIME PRINTING 

MULTIPLE COPIES 

When you request more than one copy of a 
document in WordPerfect, the program re- 
sends the document text to the printer 
many times. This process can be very time- 
consuming, especially when graphics are 
involved. 

if you're fortunate enough to be using a 
PostScript-compatible printer, however, 
there's a much easier way to get multiple 
copies. You should include the printer com- 
mand /#copies n def where n is the 
number of copies required somewhere on 
every page. To enter a printer command in 
WordPerfect, Version 5.0, the key se- 
quence is Format (Shift-F8), Other, Printer, 
Printer command, Command. In Version 
4.2 it's Print Format (Ctrl-F8), A. Note that 
there is a space after the def. The sim- 
plest place to put the printer command is in 
a header or footer—that way you need 
physically enter It only once at the begin- 
ning of the document—but the command 
can go anywhere on the page. It simply 
must appear on every page of which multi- 
ple copies are required. 

The method described above will pro- 
duce multiple copies of each page in tum; 
for example, ten copies of page 1, ten 
copies of page 2, and so on, unlike Word- 
Perfect's “multiple copy” option, which pro- 
duces only repeated copies of the whole 
document. This can be many times faster 
when the document comprises mixed text 
and graphics. 

J.R. Drummond 

Weston, Ontario 

Canada 


ids i As you probably know, printers 
I = i can take quite a long time to inter- 

pret the PostScript commands that 
create a page of text and graphics. But 
once a page has been processed, they can 
print multiple copies of it at full speed. 
This tip could save you literally hours if 
you must make multiple copies of large 
text-and-graphics documents.—Neil J. 
Rubenking 
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| @& SAVE TIME PRINTING 
MULTIPLE COPIES: 
A PostScript- 
compatible printer 
can duplicate large 
WordPerfect 
documents—fast. 


@ A GENERIC PICTURE 
FUNCTION: A nul and 
@S perform as 
universal PICTURE 
functions in 
Clipper procedures. 


@ FOOTNOTE 
FLEXIBILITY: 
Here’s a way to 
gather footnotes, 
edit and return them 
to the original 
document. 


@ TEMPORARY MACROS: 
WordPerfect 5.0’s 
temporary macro 
feature is great 
for one-shot macro 
commands. 





A GENERIC PICTURE FUNCTION 
Because flexibility is critical in highly proce- 
dure-laden programs, people often pass a 
Memory variable for the PICTURE func- 
tions of a GET statement. This technique 
allows the procedure to function correctly in 
a wide variety of situations. 

But what if, in special situations, you 
want the GET to perform in its native, un- 
PICTUREd state—that is, as if no PIC- 
TURE function were present? Or what if, for 
some reason, you don’t know the GET’s 
field type and therefore can't create a legal 
PICTURE function? 

The solution is to pass the one universal 
PICTURE function: a nul. Thus, if you want 
the user to respond by entering the value 


for a memory variable, ansr, but in the con- 
text of this program, you don't know ansr's 
field, just type 


‘DOunipict ITHansr.]] i” 


where unipict is a procedure such as 
PROC unipict - 

PARA currvar,currpict 

@ 1.6 GET currvar PICT currpict 
READ 


Francis Edler 
Phoenix, Arizona 


ty Tt! Mr, Bdler’s “universal picture”’ 

F} for Clipper works equally well in 

dBASE and FoxBASE. When PIC- 

TURE [] is encountered, it works as well 
as character types. 

Interestingly, the nul is not the only uni- 
versal picture. The @S function, which 
normally includes a number to indicate 
width, is equally effective if the number is 
omitted. In Clipper and dBASE (but not 
FoxBASE), a bald @ also works.—Brad 
Stark 


FOOTNOTE FLEXIBILITY 
WordPerfect Version 5.0's footnoting func- 
tion does not allow the user to examine or 
edit the footnotes all at once. This is frus- 
trating when you must make major punctu- 
ation changes in order to conform to a par- 
ticular style manual. 

To handle this problem, | have created 
the four macros shown in Figure 1. FOOT- 
EDIT.WPM, which uses the additional 
macro FOOT.WPM, collects all of the foot- 
notes inthe document and moves them into 
document 2, where they can be edited. 

FOOTNEW.WPM, in conjunction with 
FOOTREP.WPM, puts the edited footnotes 
back into the original document. An addi- 
tional benefit of using these macros is that it 
gives you the ability to print your footnotes 
as aunit and check them. 

To use the FOOTEDIT.WPM macro, 
load the document into screen 1, make 
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sure screen 2 is empty, press Alt-F10, type 
FOOTEDIT, and press Enter. Switch to 
document 2 and edit the notes, making 
sure you do notdelete the @ mark that sep- 
arates them. You cannot remove or add 
footnotes when you edit. When you're fin- 
ished editing, you can activate the macro 
FOOTNEW.WPM from screen 2 and the 
footnotes will be updated. You have to hit 
F1 (cancel) when the macro is done to tum 
the blocking feature off in screen 2. All four 
macros must be in the default directory, and 
I strongly recommend that you use them on 
a backup copy of the file. 

It would not be hard to convert these 
macros to provide another function missing 
in WordPerfect 5.0—namely, the ability to 
convert footnotes into endnotes or vice 
versa. 

Jonathan Weinberg 

Jersey City, New Jersey 


! You should definitely follow the 
author’s advice and use this set of 
macros on a copy of your file. 
FOOTEDIT.WPM actually deletes the 
contents of each footnote as it copies it to 
document 2. That’s necessary so that it can 
replace the edited footnotes afterward, but 
it leaves your text ina vulnerable position. 
Note also that you should not do any other 
editing before replacing the edited foot- 
notes. If you were to delete a footnote in 
the text, all the others after it would be out 
of sync. 

You may find that you need to use the 
@ symbol in your footnotes. In such a 
case, just edit FOOT.WPM and FOOT- 
REP.WPM, replacing the @ symbol with 
a code string like -“% |. Just be sure to 
add enough Backspace codes in FOOT- 
REP. WPM to erase the entire code string. 
—Neil J. Rubenking 


Lis 


Ue: 


TEMPORARY MACROS 

WordPerfect users are likely to know about 
two ways of defining macros: with one-to- 
eight-character names or with Alt-key com- 
binations. However, WordPerfect 5.0 has 
added a third type, a “temporary” macro, 
which is created simply by hitting Enter 
when prompted for a macro name after 
pressing Ctrl-F10. Although the Reference 
Manual states that the temporary macro is 
erased when you exit the program, it re- 
mains on the disk under the name 
WP{WP}.WPM. Here's a way to put this 
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<ctrl-F1i§> 
FOOTEDIT<CR> 
<Shift-Fr3> ~ 
<Home><Home><Up> 
<CR> 

<Shift-Fr3> 
<Home><Home><Up> 
<Alt-F16>FOOT<CR> 
<ctrl-F19> 


<ctrl-F19> 
FOOT<CR> 
<ctrl-F7>fe<cR> 
<Right><Alt-F4> 
<Home><Home><Down> 
<Del>y ~ 
<sShift-F3> 

<Flor 

@<CR> 

<shift-F3> 

<F7> 5 
<Alt-F19>FOOT<CR> 
<ctrl-F1g> 


<ctrl-F168> 
FOOTNEW<CR> id 
<Home><Home><Up> °’ 
<shift-F3>." 
<Home><Home><Up> 
<shift-F3>. 
<Alt-F16>FOOTREP<CR> 
<ctrl-F168>" 


<Ctrl-F18> 
FOOTREP<CR> 
<alt-F4> 

<F2>@<F2> 
<Ctrl-Fr4>he 
<shift-F3> 
<Ctrl-F7>fe<Enter> 
<Right> 

<Enter> 

<pel> 

<F2>@<F2> 
<Backspace> 

<F7> 

<Shift-F3> 
<Alt-F18>FOOTREP<CR> 
<ctrl-F18> 


FOOTNOTE MACROS COMPLETE LISTING 
pense 


Begin macro definition 
Call it FOOTEDIT 
Switch to Doc 2 

To top of document 
Enter a hlank line 
Switch back to Doc 1 
To top of document 
Call the macro FOOT 
End macro definition 





Begin macro definition 

Call it Foor 

Edit the next footnote 

Block on after footnote number 
To bottom of footnote 

Delete it 

Switch to Doc 2 

Restore the deleted text 
Insert a @ and a carriage rettin 
Switch back to Doc 1 

Exit footnote editing 

call Foor again 

End macro definition 


Begin macro definition 
Call it FOOTNEW 

To top of file 

Switch to doc 1 

To top of file 

Switch back to doc 2 
Invoke macro FOOTREP 
End macro definition 


Begin macro definition 
Call it FOOTREP 

Block on 

Search for the next @ 
Copy the block 

Switch to Doc 1 

Edit the next footnote 
Move past the footnote number 
Put the copied block here 
Delete the extra space 
Find the @ ... 

and delete it 

Exit footnote editing 
Switch hack to doc 2 

Call FOOTREP again 

End macro definition 


Figure 1: The four WordPerfect 5.0 macros above let you bring all your footnotes together into 
document 2, edit them for stylistic consistency, and then retum them to your original document. These 
macros also let you print your footnotes as a unit so you can check them. 


feature to good use. 

Ifind it hard to remember the names of 
macros that | seldom use. To deal with this 
problem, | use the so-called “temporary” 
macro to call up a listing of macro files. My 
macro is simple enough to use, though it 
assumes that Shift-F1 {Setup} has been 
used to specify a directory for all macro 
files. If you have files stored in more than 
one data directory and you use different 


macros in each, your macro must be slight- 
ly different. 

When you choose to use a single direc- 
tory for storing all macros, you can use the 
following macro, substituting your own di- 
rectory name: 


{List Files}c:\wp\* .wpm(Enter} 


If you store macros in different directo- 


Power User 


ries, the following will list the macros in your 
current directory: 


{List Fi les}End}Backspace}wpa{Enter} re 


WordPerfect, Version 5.0, gives you the 
option of saving a description of a macro 
when you create or modify it. When you are 
viewing the list of macros in a directory, the 
{Look} command will show these same 
macro descriptions. 

if you want to edit the “temporary” mac- 
ro, you'll have to press Ctrl-F 10 {Macro Def} 
and specify WP{WP}.WPM as the macro 
name. WordPerfect 5.0 normally lets you 
use its built-in macro editor if the macro 
name you specify is already defined. The 
“temporary” macro requires this special 
treatment, however, for if you just press En- 
ter, the old “temporary” macro will be re- 
placed. 

Lonnie Supnick 

Kalamazoo, Michigan 


Vi I always use the ‘‘temporary’’ 
macro for one-shot macros—those 
that won't be needed again. For 
example, I would use a temporary macro 
for a looping macro that fixes some oddity 
of one particular input file. The alternative 
is to use up an Alt-key or invent a name 
such as GETRID. WPM to remind myself 
to delete the macro after I have finished us- 
ing it. 

Thus, I wouldn’t use the temporary 
macro for a macro file listing. Instead, I’d 
call the macro LISTMAC or HELP— 
something that would be easy to remem- 
ber. And I would store it in the same direc- 
tory as the WordPerfect files so that it 
would always be available. Leave the tem- 
porary macro for temporary pur- 
poses.—Neil J. Rubenking 


SHARE YOUR POWER 

Tell fellow users your latest technical tips 
for hardware and software applications 
(other than spreadsheets, networks, lan- 
guages, or DOS) through Power User. 
We'll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. If you do, please include a 
printed copy. Mail contributions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (to join, see the ‘‘By Modem’’ 
sidebar in the Utilities column). a 
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A non-screen chart processor that knows about charts and diagrams, not 
just another “screen-draw” program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to data-flow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 
up to date. 


Mailroom Central filee: 
sende to conplete 
central filee Fila foand? shes’ Order® 

Ora 


This chart frag- 


ment was pro- 

j—» In additioy duced onan 

the conuplaj HP LaserJet- 
Log Complaint anit copie{ Plus and is ac- 
for manage) tual size and 

unretouched, 


Autometic. Fully automatic text centering within shapes. Fully automatic line routing & re- 
touting. Fully automatic placement of text along lines. 


Fast. Written in assembly language for speed. 

Lerge. Diagram size limited only by available memory. Supports LIM expanded memory. 
Oiagram too large for your printer? EasyFlow automatically breaks the diagram up & prints 
it In page size pieces. 

Stenderd. All standard data flow and flowcharting shapes included. Other shape libraries 
are available. 

User friendty Don’t take our word for it. PC Magazine says “EASYFLOW lives up to its name. 
It's hard to imagine any easier and more flexible way to produce basic and even complex 
flowcharts”. 

Mouse. Optional but fully supported. 

it works. Over 50,000 copies sold. Two of the "big eight” accounting firms have world wide 
site licenses for the use of EasyFlow. 


{t prints. On most popular printers including IBM, Epson, Toshiba, HP LaserJets, HP Desk 
Jet XEROX 4045, postscript printers and many others. 


It plots. On HP7440, 7475, 7550 and 7585B plotters. 

Documented: 130 page manual plus over 150 screens of context sensitive help. 

Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. Rush delivery 
charge is $10.50 (instead of $2.00) and Is available only to continental USA and Canada. 
EasyFlow works on IBM PC’s, IBM PS/2 and compatibles. Requires 512K memory, hard disk 
and an IBM CGA/EGA/VGA or Hercules monochrome compatible adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). 

Payment by M.0., check, VISA MasterCard or Company PO. 


Kent 
Haven Trea Software Limited Pay: )&:) Order Desk: 1-800-267-0668" 


PO Box 1093 -P Se 
Thousand Islend Park, NY 13692 © ies we Telefax(G3): (613) 544-9632 
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Information: (613) 544-6035 ext.49 


MicroWay Means Numerics! 





MicroWay is your best source for the 
software and hardware you need to get true 32 
bit performance from your 386. These include 
32-bit tools, such as NDP Fortran, C, and Pas- 
cal, and the 32-bit applications that were 
developed with them (see last paragraph). 
These products run in protected mode under 
Unix, Xanix, or Phar Lap extended MS-DOS. 

Starting with release 1.4VM, NDP Fortran, C 
and Pascal not only access 4 gigabytes of 
memory, but run with Phar Lap's new VMM 
extension which provides 386 protected mode 
virtual memory. Now you can run a program 
with a 30 MB array on a 2 MB system simply 
by having 30 MB of space on your hard disk. 

MicroWay also offers transputer based 
parallel processing boards and languages that 
tuninen XT, AT, of 386. Each of the T800 RISC 
processors on thesa boards packs the power 





32-Bit Compilers and Tools 


NDP Fortran-386™, NDP C-366™, and NDP 
Pascal-386™ compilers generate globally op- 
timized, mainframe quality code. Each runs in 
386 protected mode under Unix, Xenix or Phar 
Lap extended MS-DOS. The aan model 
amployed uses 2 segments, each of which can 
be up to 4 gigabytes. They generate code for 
the 60287, 60387, mW3167 or mW1167 and 
include high speed EGA graphics extensions 
written in C that perform BASIC-like screen 
operations. NDP Fortran-368™ is a full im- 
plementation of FORTRAN-77 with Berkeley 
4.2 and Fortran-66 extensions. NDP C-386™ 
is a fullimplementation of AT&T's PCC with MS 
and ANSI extensions. NDP Pascal-386™ is a 
full implementation of ANSVIEEE Pascal, with 
extensions from C and Berkeley 4.2 Pascal. 

NDP Fortran/C/Pascal-386/D0S each $595 
NDP Fortran/C/Pascal-386/VM. . $695 

NDP Fortran/C/Pascal-386/UNIX. wens 


. $795 


Phar Lap 386/VMM extensions are supported 

by the VM releases of NDP Fortran, C, and 

Pascal, making it possible to compile and run 

posers as large as the free space on your 
ard disk. 

Phar Lap Virtual Memory Manager . . $295 

Phar Lap Devalopment Tools ...... $495 


NDP Windows™ — NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters 
Suictore careers eee Library: $125, C Source: $250 


NDP Plot™ — Calcomp compatible plot pack- 
ege that is callable from NDP Fortran. It in- 
cludes drivers for popular plotters and printers. 
Works with CGA, MDA, EGAand VGA.. .$325 


NDP/FFT™ -~ Includes 40 fast running, hand 
coded algorithms for single and double dimen- 
sioned FFTs which take advantage of the 32-bit 
addressing of the 386 or your hard disk. Call- 
able from NDP Fortran with mW1167 and 
80387 support.................0006- $250 
367FFT ce 16-bit compilers............ $250 


NDP to HALO ’66 Graphics Interface — 
Enables you to call graphics routines in HALO 
‘88 from NDP Fortran, C or Pascal....... $100 
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Dr. Robert Atwell, leading defense scientist, 
calculates that NDP Fortran-386 is saving him 
$12,000 per month in rentals of VAX 
hardware and software while doubling his 
productivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass. reports, *! ported 900,000 lines of 
Fortran source in two weeks without a single 
problem!" AspenTech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest epplication to ever 
run on an intel processor. 


Dr. thee Ginsberg of Georgia Tech reports, 

ems run a factor of six faster using 

No Fortran-386 on an mW1167 equipped 
386/20 than they do on my MicroVAX Ii." 
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Parallel Processing 


Videoputer™ — Tha highest performance 
graphics card on the market. Uses a T800 and 
TI 34010 in conjunction with a 130 MHz Brook- 
Tree DAC. Includes one MB of system RAM, 

ne meg of video RAM and a library of graphics 
Primitives. Runs standalone or in conjunction 
with a transputer network and drives 32 and 64 
KHz analog monitors ................. $4995 


Monoputer™— The world’s most popular PC 
transputer development product now extends 
the memory available for developing transputer 
applications from 2 to 16 MB. The board fea- 
tures a DMA bus interface for fast 1/0. 

Monoputer with T414 (0 MB) 
Monoputer with T800 (OMB) ...... $1495 


Quadputer™-— This board for the AT or 386 
can be purchased with 2, 3 or 4 transputers and 
1 or 4 MB of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 
providing mainframe power....... from $3495, 


Linkputer™ — Uses four Inmos C004 
programmable cross bar switches. It allows the 
user to dynamically change the topology of the 
processors in a network. Using this board, itis 
possible to get 100% linkage among eight 
Quadputers and design larger, custom 
topologies. CALL 


Tranaputer Compllers and Applications 
These Parallel languages are designed for use 
with Monoputer2 and Quadputer2. 
Logicat Systema ParallalC ........ $595 
3L Parallel C or 3L Parallet Fortran . . $895 
COSMOSIM - Finite element analysis .CALL 
ParaSott: Parallel Environment. ... $500 
Performance Monitor ... $500 
C Sourca Level Debuggar $500 
T8OO/NAG ™ (See NDP/NAG) co ee $27 750 





387BAStc™ = Our 16-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
the market. +++ $249 


NUMERICS HOTLINE 
(508) 
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of a 20 MHz 386/1 167. Our best selling board, 
the Quadputer2™, has four T800s and boasts 
40 MIPS/6 megaflops of processor throughput. 
MicroWay manufactures Weitek 1167 and 
3167 coprocessor cards that run with the 
80386. Both cards include an 80387 socket. 
The 1167 is 2 to 4 times faster than the 80387. 
The 3167 runs 30% faster than the 1167 in 
double precision. Tha key to achieving this 
speed increase is our NDP Fortran or C and 
tha new 32-bit applications that offer Weitek 
support. Either processor provides a dramatic 
increase in throughput for graphics intensive 
applications. These include VarsaCad and 
Hoops 3D graphics, ANVIL 5000 CAD/CAM, 
SRAC and Swanson Analysis finite element 
packages, Mathematica and a host of other 
packages that were recently ported to the 386 
using our NDP Fortran and NDP C. Please call 
(508) 746-7341 for more Information. 


386 Your AT 
368/387 Turbo ™AT — This board pl 
your 80286 socket, allowing your IBM AT to run 


32-bit protected-mode code written for the 
80386. Includes an 80387 socket. The most 


cost-effective AT upgrade! 
386/367 Turbo AT/18MHz.......... $495 
386/387 Turbo AT/25MHz ......... $605 


S Into 


Weitek-Based Coprocessor Boards 


mW1167™ and mW3187™ coprocessor 
boards are built at MicroWay using Weitek 
components. Each includes an 80387 socket. 
mW1167-16 





mW1167-20 
abil 167 Microchannal-16/20 
NOP 20 0 oe. Seite scan eae 

sits Stic 0 a aie Moen 

UL KE cet Seer cone 
mveie7iosay Board 

Intel Coprocessors and RAM 

8087 ...... $84 8087-2 . . . $120 
80267-8 ... $195 80267-10 ....$220 
80387-18 .. $350 60387-16SX . . $310 
60367-20 .. $400 80387-25 ....$500 
60C287A (CMOS) ................ $280 
267Turbo-12 (for AT compatibles) ... .$350 


RAMpak™- one meg 32-bit memory module 
for Compaq 386 20/25 
RAMpak™- four meg 
256K 80na DRAM ......... 
256K 100ns DRAM . 

258K SIMMa 100ne . 

1 meg SIMMa 100na $300 
(All of our Intel coprocessors include 87Test.) 


Multi-User Accelerators 


MicroWay's AT@™ and AT18™ intelligent 
serial controllers run 8 to 16 terminals under 
Unix or Xenix without bogging down your AT, 
80386 or PS/2PC. AT6:$895 AT16:$1295 


12 MHz PC Accelerators 








FastCACHE-288 12 MHz... . $299 
SuperCACHE-266 12MHz ... $399 
FastCACHE-268 9MHz............ $199 





World Leader in PC Numerics 
Corporate Headquarters: P.O, Box 79, Kingston, MA 02364 USA (508) 746-7341 


32 High St, Kingston-Upon-Thames, U.K., 01-541-5466 
USA FAX 508-746-4678 Germany 069-75-2023 
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CHOOSING THE RIGHT 

BUFFERS VALUE 

recently acquired two software packages, 
a public-domain package called Thrasher 
and a commercial package called Helpme. 
Thrasher's sole purpose ls to determine the 
optimum number of buffers to use In CON- 
FIG.SYS for maximum system efficiency. 
Part of Helpme is meant to accomplish the 
same thing. 

After using both packages, I'm stumped. 
Thrasher ran for hours and then stipulated 
12 buffers. Helpme ran for about 10 sec- 
onds and recommended 35. Why the differ- 
ence in run times, and which value is cor- 
rect? 

Vincent Lozupone 


Nashua, New Hampshire 
P _i The programs you’ ve encountered 

take drastically different approach- 
REE es to recommending how much 
RAM you should dedicate to DOS’s sim- 
ple disk cache. 

Helpme mathematically estimates the 
number of 512-byte buffers you should 
specify based purely on disk statistics, 
such as the number of files on the disk and 
their level of fragmentation. Thrasher, on 
the other hand, takes a brute-force ap- 
proach. You specify a range of buffers val- 
ues you'd like it to test, and it carries out 
extensive disk exercises for each value, 
automatically changing the buffers value 
in the CONFIG.SYS file for each trial and 
writing the test results to an ASCII report 
file. 

With that said and done, the bottom line 
is that it probably doesn’t matter too much 
which value you use as long as you stay 
away from the extremes. There is no one 
right value. To illustrate my point, I ran 
Thrasher on the hard disk of my Compaq 
Deskpro 386/20, trying values all the way 
from 1 to the maximum of 99. The results 
for the first ten values (1-10) are listed in 
Figure |. 

Test results for the remainder of the 
buffers values bounced between 22 and 
24, leaning more toward the 24 at the up- 
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@ CHOOSING THE RIGHT 
BUFFERS VALUE: Two 
very different approaches 
to determining the 
optimum number of 
buffers. 


@ WEITEK’S NUMBER- 
CRUNCHING 3167: The 


3167's advantages over 
Intel’s 80387, 


@ A BRAIN-DAMAGED 
MICROPROCESSOR? 
The 286 Is unable to 
Switch trom 
mode back to real mode 
without a hardware reset. 





per end of the 99-value buffers range. 

Of course, not all systems will behave 
exactly like my Deskpro. For starters, the 
Deskpro’s extremely fast memory keeps 
an overly large number of buffers from be- 
ing a problem. On slower machines, a 
buffers value larger than 60 or so might ac- 
tually slow down performance, since DOS 
will have to plow through 30K or so of 
memory before each disk access, negating 
the time savings of the small disk cache in 
the long run. 

The point, though, is that as long as 
your buffer is big enough to catch a fair 
number of cache hits—use 15 to play it 
safe—the performance difference between 
even a value of 15 and 40 will be slight, at 
best. You’re better off keeping your buff- 
ers value fairly low simply to conserve 
RAM, as long as none of your applications 
require a higher value (some do). 

A discussion of the buffers command 
wouldn't be complete without a strong rec- 
ommendation that you attack the problem 
of disk performance with a bigger stick—a 
full-featured disk cache. 

Nearly any disk cache you can get your 
hands on will give you a considerable per- 


formance gain over DOS’s buffer. If you 
like your software free, ty DCACHE, a 
PC Magazine program you can download 
from PC MagNet. If you’d rather have a 
slick commercial package, take a look at 
the February 14, 1989, issue of PC Maga- 
zine, in which we reviewed 13 low-cost 
disk-caching utilities (“‘Getting the Most 
Out of Memory’’). Super PC-Kwik, which 
won Editor’s Choice for its speed and wide 
range of options, allows you to run large 
caches in expanded or extended memory 
while occupying little of your precious 
640K.—Mitt Jones 


WEITEK’S NUMBER- 

CRUNCHING 3167 

Evaluating 80386-based machines for pur- 
chase, | keep running across references to 
the Weitek 3167 coprocessor. As | under- 
stand it, the Weitek chip runs programs 
three to five times faster than its 80387 
counterpart. Why is it so much faster than 
the 80387? 

More important, for what kind of applica- 
tions will the Weitek’s performance justify 
its greater cost? Can It coexist with an 
80387? Will the Weitek chip run programs 
written for the 80387? 

Nicholos L. Feakins 

San Mateo, Califomia 


THRASHER TEST RESULTS 


BUFFERS Thrasher Test 
Value (seconds) 
180 

157 


SP OoOOnnuh WN 


o 


154 
145 
73 
4] 
2A 
23 
22 
22 


Figure 1: With 1-10 specified as the range of 
buffers values, Thrasher tested each value and 
gave the results listed above. 
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1 | iy Three to five times as fast is proba- 
q bly a bit optimistic, but even the 

more realistic gain of two to three 
times as fast means serious performance 
improvement. 

The Weitek gets its superior speed from 
its design as a memory-mapped coproces- 
sor, meaning that it appears to the CPU as 
a large block of physical memory (from 
€0000000h to COOOFFFFh). This design 
gives it two primary benefits over the con- 
ventional design of the 80387. First, 
whereas the 80387 uses only the PC’s data 
bus to send and receive operands and oper- 
ation codes, the Weitek uses both the data 
bus and address bus, reducing the number 
of processor cycles needed to transfer in- 
structions. Second, it maintains dedicated 
64-bit floating-point multiplier and arith- 
metic logic unit data paths, again allowing 
a greater bandwidth than the 80387. 

These performance gains will be drastic 
on nearly any package that makes heavy 
use of floating-point math or mathematical 
functions. Obvious examples are CADD 
programs such as VersaCAD, mathemat- 
ics packages such as Mathematica, and 
nearly any engineering design package 
you can think of. If you frequently find 
yourself dealing with mammoth spread- 
sheets, you'll also want to consider adding 
a math coprocesssor. The Weitek is weak- 
est when dealing with transcendental func- 
tions, such as trigonometric and logarith- 
mic functions. Even on these, however, it 
surpasses the performance of the 80387 by 
a significant margin. 

As I mentioned earlier, the Weitek is 
much different from the Intel. Thus, it re- 
quires software support different from In- 
tel 80387 support. All the applications I’ ve 
mentioned above support the Weitek, and 
the list is growing fast, but the Intel has 
gained wider support thus far. You should 
ensure that your applications support the 
Weitek (call the software maker for the 
most up-to-date word) before you plunk 
down your money. 

Fortunately, if you need the speed of 
the Weitek but don’t want to give up the 
wider support for the 80387, you can have 
both. The Weitek 3167 is a single-chip 
version of Weitek’s original, three-chip 
1167. In addition to a few other benefits of 
the single-chip design, the 3167 can plug 
into the relatively new Extended Math Co- 
processor (EMC) standard socket, which 
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is designed to accept either the 80387 or 
Weitek 3167. If your machine of choice 
has two EMC sockets, you'll be able to in- 
stall the 80387 and the 3167. While you'll 
have no problem running one and then the 
other, you’ll be able to make use of only 
one at any given time.—Mitt Jones 


ABRAIN-DAMAGED 
MICROPROCESSOR? 

For years I've been hearing about how the 
286 is a brain-damaged microprocessor. 
And for years I've seen nothing but phe- 
nomenal success for it. How can the two go 
together like that? 

Can you explain how the DOS Compati- 
bility Box works under OS/2? I've read that 
when DOS is running, everything else goes 
to sleep. Surely this isn't real multitasking. 
As near as | can tell, this is due to the 286 
being a brain-damaged microprocessor. 
Any enfightenment would be appreciated. 

Steve Wolf 

Pittsburgh, Pennsylvania 
it H L The success of the 286 can mostly 
ae be attributed to its ability to nin 

software a good deal faster than an 
8086 or 8088. It’s that simple. As to the 
chip itself being ‘‘brain-damaged,”’ well, 
that is perhaps an unfortunate term that 
came about for one specific reason. 

The 286 chip is able to run in one of two 
different modes—real or protected ad- 
dressing mode. In real address mode the 
chip is limited to behaving exactly like an 
8086/88—but a very fast 8086/88. In pro- 
tected mode the chip is able to provide the 
kind of memory management and virtual 
memory support necessary for a multitask- 
ing operating system such as OS/2. It’s 
called protected mode because each exe- 
cuting task’s memory space is ‘‘protect- 
ed”’ from being overwritten or accessed by 
any other task. When the 286 is in real 
mode it is limited to a 1MB address 
space—again, the same as the 8086/88. In 
protected mode the system can access up 
to 16MB of memory. 

Clearly, protected mode is a much 
more desirable environment than real 
mode. This was so clear to the 286 archi- 
tects at Intel that they reasoned that once 
the 286 was in protected mode there would 
be no reason ever to go back to real mode, 
which is actually not such a terrible as- 
sumption to have made. Intel also reason- 
ably supposed that it might be desirable in 
some Cases to be able to duplicate the 
8086/88 environment, so the company 
built a real mode into the chip. In fact, the 
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way it was supposed to work, the 286 
would initially boot up in real mode, in es- 
sence the 8086/88 environment. Getting to 
protected mode was simply a matter of ex- 
ecuting a certain instruction. But, and this 
tums out to be a very big but, Intel never 
supplied the means to go from protected 
mode ‘‘back”’ to real mode. 

When IBM and Microsoft began work- 
ing on OS/2 there had been talk of building 
it directly to the new, 32-bit 386 chip, 
which had the ability to emulate the 8086. 
But there was no emulation support for the 
286. Because the 286 (AT-class machines, 
in other words) had gained such populari- 
ty, IBM decided the new operating system 
had to run on the 286 chip. This meant that 
it would be able to take advantage of nei- 
ther the 386’s 32-bit design nor its ability 
to emulate the 8086. Building a multitask- 


Clearly, protected 


mode is amuch more 
desirable environment 


than real mode. 


ing operating system on the 286 wasn’t of 
itself a problem. But unfortunately the new 
operating system also had to support DOS, 
for obvious reasons. 

The problem was that for the operating 
system to support both DOS and a multi- 
tasking environment, the hardware would 
have to switch back and forth between real 
and protected mode. Imagine what the de- 
signers of OS/2 felt when they had to pro- 
vide this environment on a chip that 
“‘couldn’t’’ go back to real mode once it 
was switched into protected mode. This 
was major cause for exasperation, leading 
to the 286 being perhaps unfairly dubbed a 
brain-damaged chip. 

We can’t go into this in more detail, but 
remember that the 286 initially starts itself 
up in real mode. So, the OS/2 designers 
(specifically Gordon Letwin) reasoned, if 
they could cause a hardware ‘‘reset’’ of the 
chip, they could actually switch it back to 
real mode. And of course, once in real 
mode it was easy to get back to protected 





mode. This is surely a kludge if ever there 
was one. Nevertheless, Microsoft and 
IBM managed to make it work. 

OS/2, therefore, supports the DOS en- 
vironment by actually placing the 286 in 
real address mode. The method is clever, 
but there are trade-offs. When the chip is in 
real mode it no longer has the benefits of 
protected mode. Every DOS limitation in- 
cluding the 640K memory limit exists. 
The benefit is that DOS programs that 
change segment register values can still do 
so. This capability is crucial to many DOS 
applications. OS/2 simulates (or emulates) 
most of the BIOS and DOS services avail- 
able under DOS itself. 

There is one thing Steve Wolf has back- 
wards in his question. When the DOS ses- 
sion is in the foreground, OS/2 still allows 
protected-mode applications to execute. It 
continues to switch between real and pro- 
tected mode, giving OS/2-based applica- 
tions the necessary time slices to run. 
However, if you start up a DOS applica- 
tion in the DOS session, then switch to an 
OS/2 application (putting the DOS session 
in the background), the DOS application 
will be frozen until it is once again brought 
to the foreground. The bottom line is that 
you cannot multitask an application run- 
ning in the DOS session when the DOS 
session is in the background. 

This situation exists because there is no 
way for the 286 to trap ill-behaved DOS 
programs when they try to directly access 
hardware such as the video registers. DOS 
programs are therefore allowed to run only 
when they have access to the actual physi- 
cal console (that is, when they are in the 
foreground), which they do not have ac- 
cess to when they are in the background. 

The bottom line is that the reality and 
economics of the marketplace caused IBM 
to use the 286 chip in a way that its original 
designers didn’t plan on. Is the chip brain- 
damaged then? It’s really your own 
call . . . you decide.—Tony Rizzo 


ASK THE TUTOR 

The Tutor solves practical problems, ex- 
plains points of general interest about us- 
ing your hardware and software more pro- 
ductively, and answers basic questions 
about DOS and systems in general. To see 
your questions answered here, drop a line 
to Tutor, PC Magazine, One Park Ave- 
nue, New York, NY 10016, or upload 
them to PC MagNet (to join, see the “‘By 
Modem’ sidebar in the Utilities column). 
We're sorry, but we cannot answer ques- 
tions personally. a 
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Turn your printer 


Pie > 


See) =< 


into a plotter — 


Lnagine your present printer turning 
out crisp, high resolution plots while 
you continue to work at your PC. 

Does your application program 
limit you to low resolution graphics? 
EOgraph Plus can change that, allow- 
ing your printer to generate drawings 
at its highest resolution — without 
slowing you down, either. 

You can plot in eight different 
line widths, in as many colors as your 
printer offers. 

You can produce drawings up 
to 15 feet long, in any carriage width. 
How about multiple plots, 

or automatic queuing of text and 
plots? Yes, the EOgraph Plus add-on 
beard lets you do that, too. 

Best.of all, EOgraph Plus 
emulates both Houston Instruments 
DM/PL and Hewlett Packard HP-GL, 
So you can use almost any software 
program ever written for PCs. 

Think of it! You can turn your 
ordinary printer into a plotting power- 
house, for just a fraction of what a 
plotter costs. j 

It may sound too good to 
be true, until you call us toll-free at 
1-800-548-5780. 


! Entron Corp / 121 Westpark Road / Dayton, OH 45459 


| Please send intormation and independent fest reports to: i 
1 AME 1 
1 ADDRESS ' 
Tony SIME OP 1 
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a Only the new 44MB Bernoulli” bridges the 
___ Operating system gap. To transfer files 
“\__ between PCs, PS/2s°and Macs, or 
~ between DOS, OS/2° and Finder, 
just transfer the cartridge. 
XQ For large amounts of data, 
\ Bernoulli is easier 










\, 





Get a handle on data transportabliity. 
Only the 44MB Bernoulli Disk Cartridge 
takes 1000Gs of shock without data 
loss—that’s 6-8 times tougher than other 
removables and the only one you can 
drop from a desk top and not lose data. 





Unlike fixed disks, removable 
Bernoulli Disk Cartridges can 
be locked away for the ultimate 
security. And only Bernoulli 

automatically checks and 
replaces marginal sectors to 
protect your data better than 
hard disks—fixed or removabie. 










THAT DOES MORE T 


You make sure you see it. Because no mass storage system anywhere, 1 
made by anyone, does all the things the new 44MB Bernoulli does so 
well. Or so fast—with access in 22ms. Or so affordably—at as little as 










The new 44MB Bernoulll makes other backup systems a 
waste of time. It's 34 times faster than tape, and can back itself 
up In as little as 3 minutes. 





The new 44MB Bernoulli gives you 
the performance of a hard disk with 
an effective access time of 22ms, 
but never fills up. When one Disk 
Cartridge is full, there’s another. 
And another. And... 











Las . 
NEE ESF ILSEDS TY] 


At $2.84 per megabyte, 

the new 44MB Bernoulli 
Disk Cartridges are a penny- 
pinching place to put data. 
They deliver up to 5 times 
more storage per dollar 
than any hard disk, and 
even more than flopples. 












MASS STORAGE SYSTEM 
AN MASS STORAGE? 


1/5th the growth cost of other systems. And it’s from lomega, the world’s number one remova- [ww 





ble mass storage company. So make time to call 1-800-342-8838 and find out about it. Because GA 
No matter what your mass storage problems, the new 44MB Bernoulli makes an ideal solution. Neverending storage solutions. 


Bernoulli 1s a trademark and Bemouilli Box fl ie a registered tractemark of omega PS/2 |s a tracamark of IBM 
O8/2 is a Wademark of Microsoit. Finder is a vademark of Apple Computer Inc 
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We Wereni Just Fishi 
For Complimenis! 


WeWork Hard Everyday To EarnThem. 


In 1987 we were picked as the Editor's 


Choice, and we considered that a fine Regularly. 
compliment... but now in 1989, we did it $139.95 
again! Editor's Choice 1989, what a tremen- Save 
dous compliment to our product. Two times | $90.00 


within two years— 


Were celebrating our great 
good fortune by offering a limited 
time, one time only. offer that will 
blow our competition's product 


The Brooklyn Bridge can transfer an 
entire hard disk in just minutes, or only 
specified directories. 


The convenient file manage- 













right out your door. ment system offers over 100 pow- 
Between now and July 3lst erful features, including DOS utilities 
it's simple, send us proof of like Backup and Copy. Plus, The 
ownership’ of any other PC file Brooklyn Bridge has the smallest 
transfer product and we'll send resident RAM requirement, only 5K. 
brig ane ane Brooklyn When you upgrade there's only 


one, the original, 
The Brooklyn Bridge. 


*To order senda 
photocopy of a 

floppy disk, photocopy 
ofthe cover page ofa 
user manual, or receipt 
Specify serial or parallel 
We accept Visa or MasterCard. 


THE BROOKLYN BRIDGE, WHITE CRANE 
SYSTEMS, and White Crane Systerr slogo 


THE 
BROOKLYN) _ 


| 
SS 


WHITE CRANE 
SYSTEMS, INC. 
6400 Atlantic Boulevard 

Sutte 180 

Norcross, GA 30071 

(404) 446-0660 
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AT TO VAX CONNECTIONS 
Our firm has purchased a VAX 11/780 to 
run a large inventory package which I'll 
need to access. This necessitates my hav- 
ing access to a terminal. What software or 
hardware do | need to use my IBM AT as a 
terminal connected to the VAX? 

Jay Waning 

Bayonne, New Jersey 





| First you’ll need a serial card for 
= ithe AT if you don’t already have 
GENS one. Look at the back of your ma- 
chine. The card you are looking for has 
two connectors—a 9-pin male (serial port) 
which is directly above the 25-pin female 
(printer port). In addition, you will need 
terminal-emulation software which will 
make your IBM PC imitate DEC terminals 
such as the VT102 or VT220. Typical em- 
ulation packages are Persoft’s SmarTerm 
and Walker Richer and Quinn’s Reflection 
series. Other general-purpose communica- 
tions packages such as DCA’s Crosstalk 
also include good terminal emulators. 


SELECTING AN E-MAIL SYSTEM 
I'm looking for a good electronic mail sys- 
tem for our Novell LAN. We want to send 
and receive messages among 24 network 
users with a minimum of fuss. Some of the 
staff have used Wang and DEC mail sys- 
tems, and they stress that we need mailing 
lists and an easy way to reply to messages. 
What do you suggest? 

Tom Curran 

Harrison, New York 


In many installations, e-mail is just 
ja function that is part of some 
Ena larger office system. The leading 
office productivity packages, such as 
WordPerfect Office, Data Access’s Office 
Works, and Higgins from Conetic Sys- 
tems, are all based on e-mail. These com- 
panies market their products by pushing 
features designed to increase workgroup 
productivity, such as meeting scheduling, 
central database management, and others. 
But the programs each depend upon e-mail 





Connectivity 


Clinic 


CONNECTIONS: 

A terminal emulator 
Flale-Boy-set:| ker] ce! 
are all you need to 
connect an AT toa 
VAX. 


@ SELECTING AN E-MAIL 
SYSTEM: There are 
many good e-mail 
systems from which 
to choose— 
lelViave|(=r0Rela@-l(elat-m 


= ACCESS TWO 
NETWORKS 
SIMULTANEOUSLY: 
How to log in to 
NetWare and StarLAN 
at the same time. 


= CONNECTIVITY 
UPDATE: 
How to get back up 
to speed on 
connectivity 
issues. 


= LOW-COST LANs: 
There are many 
connectivity 
alternatives even 


for a limited 





to get the work done. 

My favorite product in this category is 
easy to use and very effective. It’s called 
Right Hand Man, and it includes group 
and resource scheduling, shared telephone 
files, calculators, and even a nice window- 
ing feature. The heart of the program is an 
electronic mail system that we have suc- 
cessfully used with dozens of LANs and 
multiuser operating systems. The Right 
Hand Man program is marketed by Future- 


Soft ((800) 327-8296). The 10-user ver- 
sion retails for $899, and the 25-user ver- 
sion sells for $1,875. 

If all you want is pure and feature-rich 
electronic mail, then there are three prod- 
ucts to consider. The Network Courier 
from Consumers Software ((604) 688- 
4548), cc:Mail from cc:Mail ((415) 321- 
0430), and a newcomer called Da Vinci 
e-Mail from Da Vinci Systems ((919) 839- 
2000). These products play a constant 
game of ‘‘I’ve got more features than you 
do!’ with each other, but the end user is 
the winner of this competition. My favor- 
ite changes with each demonstration of 
each new revision—they are all good. 


ACCESS TWO NETWORKS 
SIMULTANEOUSLY 

Our network has AT&T 386s with 68MB 
hard disks, each partitioned into three 
drives. Drives C: and D: are each 32MB 
and E: is 4MB. We use SFT NetWare /, Ver- 
sion 2.0a, and the hardware in each PC is 
an ARCnet PC110 board. A Compaq Desk- 
pro 386 is the file server. After the LAN was 
up and running, we decided that we would 
also like to use our PCs as UNIX terminals 
to an AT&T 3B2-500 minicomputer. 

We chose to make the PCs part of two 
LANs by linking the Novell LAN to the 3B2 
with StarLAN (software and boards) and 
terminal emulation. However, before we 
could install StarLAN, the IRQ interrupt 
jumpers and the RAM memory address 
jumpers had to be different on each board 
(as well as different from the settings on any 
graphics boards or other boards installed in 
the PC). This was necessary so that the 
StarLAN and ARCnet boards could coexist. 

After installing StarLAN, we were dis- 
mayed but not very surprised that we could 
no longer log on to the Novell network. Ver- 
sion 2.0 does alter the AUTOEXEC 
.BAT and CONFIG.SYS files of a PC on the 
network. The Novell “workstation shell” 
had enabled us to link to the Novell file serv- 
er as drive F:. But StarLAN made it impossi- 
ble to recognize drive F: even with the No- 
vell shell loaded. We could log into StarLAN 
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by loading the StarLAN “client shell" and 
linking to a drive (we chose G:, since A: 
through F: already had specific functions). 
This drive is the home directory on the 
AT&T 3B2 file server. 

After some tinkering, we found that the 
StarLAN installation added the line LAST- 
DRIVE=N to CONFIG.SYS. By removing 
this line we could once again link to F: and 
log in to the Novell network, but StarLAN 
couldn't link to G: or any drive above G:. It 
seemed as if there was no way to have the 
LANs coexist short of rebooting with a dif- 
ferent CONFIG.SYS each time we went 
between networks. 

Finally, we discovered that by leaving 
out LASTDRIVE=N from CONFIG.SYS 
and by linking to StarLAN through drive E:, 
we still were able to link to the Novell net- 
work through drive F:. Not only could we 
link to both networks, but it was also possi- 
ble to log in to both at the same time. The 
PCs recognized drive E: because the hard 
disks were partitioned as C:, D:, and E: 
upon setup. From a PC logged in to both 


networks it’s possible to copy files from one 
server to another and to print a file on one 
server using the printer attached to the oth- 
er server. 

This solution is not terribly efficient, be- 
cause the focal drive E: is not accessible 
while linked to StarLAN. And even though 
drive E: is pretty small (only 4MB), it’s still 
“wasted.” On the other hand, it works! 

Max Moritz 

Long Beach, Califomia 
i ¥: i First, congratulations on getting 
+ = ©; the ARCnet and StarLAN cards to 

coexist in the workstations. That 
took judicious planning. I gather that you 
bought a StarLAN board for each client 
station. You could have saved yourself a 
little hassle by buying Ethernet boards, re- 
placing ARCnet with Ethernet, and linking 
to the 3B2 with Ethernet. Ethernet cards 
from Gateway will reuse the ARCnet RG- 
62 coaxial cable (other Ethernet cards will 
not). 

We haven’t tried this at PC Labs, but 
here’s an idea to regain the use of the 4MB 
partitions on your local drives. First, make 
the smallest RAMdisk possible through a 
device driver installed in CONFIG.SYS. 


This RAMdisk will become F:, the next 
logical drive. NetWare will take drive G:. 
This will let you map F: to StarLAN and re- 
gain E:. You will lose some RAM to an 
unavailable virtual disk, but you will re- 
gain 4MB on your hard disk. 


CONNECTIVITY UPDATE 
| enjoy the information included in Connec- 
tivity Clinic every issue. | have been out of 
the country and need to get back up to date. 
Does PC Magazine publish this informa- 
tion in any other form or must buy all possi- 
ble back issues? Can you recommend 
other publications that concentrate on tele- 
communications and connectivity issues? 
Mark Nicholson 
Glendale, Arizona 


re ees 
Bea uk ; You can get the programs listed in 
= 7 this column, plus the full text of 
the magazine— including back is- 
sues—electronically, through PC Mag- 
Net, our on-line information service. 
While we shine our light on compara- 
tive equipment reviews and information 
designed to make PCs more productive, 
our sister publication in the Ziff-Davis 


Communications family of magazines, PC 
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Laser Printer 





Here's our challenge. Find a PostScripr®-compatible laser 
printer that matches the price and print quality of our 


Lasersmith PS-415. 


You might find a 300 dpi printer that marches our price. 
You might even find a 400 or 600 dpi printer that matches 
our print quality. But you won't find one that matches both. 


You already know our price. Phone or 
write today for examples of our print 


quality. And a PS-415 brochure. 


(408) 727-7700 
ib OAOMITH 


The high definition printer people 


430 Martin Avenue 
Santa Clara, CA 95950 
FAX 408 727-7888 


CIRCLE 511 ON READER SERVICE CARD 
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af Adube Systems, Inc 








It's Here Now 
and It’s Going Fast. 


Uncompromising Reliability Teams Up 
With Unparalleled Performance. 


PERFORMANCE BENCHES 


e OVER 7100 GINGLE PRECISION K- WHETSTONES 


HARDWARE FEATURES: 
bosse" CPU 


oCustom-designed 64K RAM cache and controller 
(implemented in PALS). nearty 8 90 percent ceicu- 
lated hit rate 

2 One to 24 megabytes of RAM evellable 

900287 and Waites support (stend-sione oF simulte- 
neous mounting) 

0 Tower enclosure (ix helf-helght or three full-height 

enclosures) 


¢Monographic, EGA and VGA options avellable 
oMPM, ESD! and BCSI hard drives and coniroliers 
wrelabie 


» Drive capacities range from 40 megabytes to 780 
megebytes 
» DOS, UNIX, NetWere, 06/2 and XENIX compatibie 


Dyna Computer, inc. hee over siz years experience in 
the design end manufacture of PC, 8088, 266 and 306 
motherboards end systems. 


SERVICES: 
Reliabaity ie the first thing on your mind and at Dyna 
goal 


FAX (400) 945-0042 


att 


Prices start from $7,995 
Lawns scheduling aveiladie for quested comperiion, 


Eee Se sepmeeres peseners o A281 pero & 8 
a 
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Here's why: OmniKey puts the keys where 
trained fingers expect to find them. The F 
Keys are on the left—far easier to hit 
Control or Ait the way most peopie iearned 
and hands down the most logical format. 
The ESC key Is next to #I on the top row: 
CTRL Is next to A with SHIFT and ALT keys 
stacked beiow—just where they beiong. 


OmniKey/102's Click/Tactile touch has been 


stay. No sliding around as with other 
keyboards! 


And at $99.00 with a 10-day money-b. 





Every month, thousands of keyboard 





‘ 


“If (a computer system) won't accept a 
Northgate keyboard, | won't buy it...on 
a subjective 1-10 point scale of mush 
to well-defined feedback, | would rate 
the Compaq keyboard as a 1, an IBM 
keyboard as an 8, and a Northgate 
102 keyboerd as a 10.” 
—Burton L. Alperseon 
Andrew Seyboid's Outlook on 
Professional Computing 


"The feel of the OmniKey/102 is as 
close as you're going to get to the 
IBM standard without heving the real 


thing." —Donald & Willmott 
PC Computing 


“Run, scramble, hustle, bustle, get 
urself onto the phone and order this 
rd. Don't settle for anything 
less...(Northgate’s) new CT/102 
keyboard does everything right. | 
would not purchese eny other 
keyboard. Period.” 
—Woody Liswood 
Microumes, Nov., 1988 


; hailed as superior even to the IBM key- 
af board. It's crisp, tactile and much less noisy. 
ee Weighing in at about five pounds, the 

OmniKey/i02 has a solid steel base and 
rubberized legs so it sits on your desk to 


ACTUAL SIZE 
20%, x 7, 


Simply... 
the Finest! 
OMNIKEY/102 


“the OmniKeyN02...is the keyboard 


luse! —John C. Drorak 
PC Magazine, Dec. 13, 1988 


“Although most computers come 
equipped with some sort of keyboard, 
u should replace it immediately with 
lorthgate’s OmniKey/102. It has the 
best feel, touch and layout of any 
keyboard we know, period.” 
—Sally & Danie! Grotta 
The Robb Report, Feb. 1989 


"12 function keys on the left where 
God intended them...revolutionary 
and much needed...Better than eny 
replacement keyboard...duplicates the 
responsiveness end tactile feedback 
of the original IBM keyboard...A vieble 
alternetive to IBM's own model... 
durable, well-desi ned, sensible end 
has just the right feel.. terry Ray, 


PC Week 
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users discard those mushy bargains that 
come with most systems—clones and big 
name brands as well— and buy OmniKey. 


Phone Northgate now...we'll 
have your Omnikey on its way 
in just a few days. 
OmnikKey is compatible 
with: Most PC, XT, AT and 
386 IBM Compatibles 
including Compaq, AST. 
Everex and most Zenith 
Models. IBM PS/2, Deil, 
AT&T 6300 require 
adapters at extra cost. 


UNQUESTIONABLY THE BEST 
YOU'VE EVER SPENT FOR 
COMPUTER EQUIPMENT! 


NORTHGATE 
COMPUTER 
SYSTEMS, INC. 


13895 Industrial Park Blvd. Suite 110 
Plymouth, Minnesota 55441 


Phone Toll Free 1-800-526-2446 


HOURS: Mon-Fri 8am-7pm, Sat. 9am-2pm CST 


Se 


Yes, Ship my OmniKey/102 orderisi. 1 
understand | may use it for 10 days and 
if | wish, may return it for full product 
cost refund. | agree to pay for freight 
both ways. 

Compatibility Notes: Requires stan- 
dard 5-pin circular connector as on 
most IBM standard computers and 
compatibles. 

Northgate will accept COD and pur- 
chase orders from credit-worthy 
buyers for quantities totaling $500.00 
or greater. For quantty prices phone 
our corporate headquarters 612- 
553-0734. 


FAX orders to 612-553-1695. 


* SHIPPING: Allow 5 days for order 

processing before shipment. There- 

after shipments can be 

@ UPS Ground add $7.00 ea allow 
2-3 weeks for delivery. 

@ Overnight Air add $25.00 ea 

@ Second Day Air add $12.00 ea 

Omndkey'102 and Northgate are trademarks of Northgate 

Computer Systems All other products are trademarks. 

7 regniered trademarks of thelt manufacturers 


ane 
Copyright 1988 Northgate Computer Systems. 389: 
industrial Park Blvd Suite 110 Plymouth MN $5461 





Name 

Company 

Ship to (Address) 

City Stata Zip 
Phone 


Computar Brand & Type 


QTY. ITEM SHIPPING TOTAL 


Omnikey/102 $99.00 | $ 





Prapaid amount enclosed $ 
Visa 7 MasterCard 
Expires 


Plaase charge to my: [ 
Card No. 
Signature of Cardholder 


al signatura authorizes a charge to my account 
lor the above merchandise pnor to shipping to 
initiate processing of my order.) 

PCM627 


Connectivity Clinic 


Week, has a Connectivity section that fo- 
cuses primarily on news items. 


LOW-COST LANs 
| have to come up with an economical LAN 
system consisting of a Compaq Deskpro 
(XT clone) and one dumb terminal. The 
Deskpro has a 30MB hard disk, 640K 
memory, and is connected to a high-speed 
dot matrix printer. It must also act as an in- 
put device. Only two users will be using the 
system. Because of budget constraints, | 
can only afford to add the terminal and as- 
sociated LAN software and hardware. 

What software and hardware would you 
suggest to keep the price of such a system 
below $2,000? 

One H. Smith 

Midland Park, New Jersey 


tt Z There are several economical and 
practical ways to share a single 
machine through a dumb terminal. 
Using a Deskpro with a less-powerful pro- 
cessor than many that are available today 


(nce Is 


Never’ 


...Especially when you are fea- 
tured in PC Magazine. Custom- 
designed reprints* can be 
ordered by calling (212) 503- 


5447 today. 


*minimum quantity 500; 3-4 weeks delivery. 
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does limit your choices, however. 

If you confine yourself to using a dumb 
terminal, you are eliminating a class of 
products I call Zero-Slot LANs (ZSL). 
These products run programs on two PCs 
connected together through their serial 
ports. Typically, this architecture is effec- 
tive for file exchanges and printer sharing. 
If this is all you want to do, then you 
should consider buying a very low-cost PC 
to give you flexibility and use the ZSL pro- 
grams from Server Technology or Travel- 
ling Software. 

If your host machine contained an 
80286 or 80386 processor, you could take 
advantage of one of several multiuser op- 
erating systems or DOS add-on packages 
now available. PC-MOS, Concurrent 
DOS, VM-386, and other packages offer 
low-cost multiuser operation using an in- 
expensive serial port on the host. This is 
the lowest-cost alternative, if you have the 
processor to support it. 

But I don’t think you want to time-slice 
that limited processor. So another option 
you should strongly consider is a clus- 
tered-CPU slave card. Alloy makes a rela- 
tively low-cost slave card with a serial con- 
nection for your dumb terminal. Their 








software allows high-speed sharing of the 
hard disk on the host and will provide bet- 
ter service for database and similar appli- 
cations. 

And finally, for your allotted $2,000 
budget, you could buy an expensive PC 
and still find $200 per node to load in a full 
LAN system such as LANtastic Network 
Operating System. That alternative will 
give you the most flexibility and growth 
for your money. 


NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on-disk. If you do, please in- 
clude a printed copy. We’ll gladly answer 
your questions at no charge, but we cannot 
answer letters personally. Mail contribu- 
tions to Connectivity Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload them to PC MagNet (to 
join, see the ‘‘By Modem”’ sidebar in the 
Utilities column). You may also contact 
Frank J. Derfler, Jr., via MCI Mail (use 
Derfler’s box named CONNECTIVITY 
CLINIC). a 
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Sophisticated reminder 
system helps you automate 
your processing tasks. 

Enyart Development Corporation has started 
distributing Tickler/2™ This advanced automated 
feminder system lets the user create a series of 
reminders to occur before, during and/or after an 
event. Tickles/2 can even remind your computer when 
to perform certain tasks. Because it can be used in 
conjunction with your data base, spreadsheet, E-mail 
and project management software, it gives you 
amazing versatility. For example, you could set up 
Tickler/2 to take a previously generated sales fore- 
cast spreadsheet, update it daily, print @ report and 
electronically mail it to another computer at the end of 
every week... all whila you're on vacation. For more 
information on the advanced capabilities of Tickler/2 
call 1 303 286-8686. 


PC Paintbrush now available 
for Presentation Manager. 


The 0S/2™ version of PC Paintbrush® uses 
Presentation Manager™ to make creative expression 
fun, fast and easy. PC Paintbrush for 0S/2 is a graphics 
creation package that includes all the features of the 
OOS-based version. It lets you create intricate free- 
hand graphics using the various brushes, lines, curves, 

Colors and pattems. You can also use scores of draw- 
ing and text tools to create presentation-quality 
documents. For mora information call ZSoft at 

1404 428-0008. 
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Word processing that 
goes beyond just words is 
introduced for OS/2. 

DisplayWrite 5/2 Composer™ has been re- 
leased by 18M. This advanced word processing 
software lets you scan photos and line art into your 
document, position them anywhere on the page, even 
make text flew around them ...all without cutting or 
pasting. DisplayWnte 5/2 Composer capitalizes on 
the protected mode and multitasking capabilities of the 
18M OS/2 environment so you can mun it as a 
foreground or background operation. See your 18M 
Authorized Dealer or [BM marketing representative 
for complete information. 


New relational data base 
system helps PC users handle 
large volumes of data. 

R:BASE® is an easy-to-use OS/2 relational 
data base management system that features bath 
menu and command-line interfaces. And because it 
includes LAN support for up to three simultaneous 
users (using the multitasking and networking support 
enhancements of 05/2}, it's cost-effective as well. 
R:BASE also provides programming language sup- 
port, and over 70 business and scientific functions are 
already integrated into the program. For more infor- 
mation on how R:BASE can help you manage large 
volumes of data call MICRORIM at 1 800 624-0810. 
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A continuing report on advanced 
software for personal computers. 


Symantec's Q&A provides 
powerful file management 
for OS/2. 


Q&A™ is an integrated flat-file data base and 
word processor that offers 0S/2 users a unique 
combination of power and simplicity. With Q&A you 
can take advantage of 0S/2 benefits like multitasking 
and large memory. O&A 0/2 also offers the ability to 
share data bases on ¢ network with the ODS version of 
O&A. Multifile lookup in Q&A means you can merge 
data from multiple Q&A data bases into customer- 
designed forms and reports. Q&As executive word 
processor lets you create presentation-quality docu- 
ments and easily perform mail merge with your data. 
For more informa- = 
tion on how O&A 
can solve your 
data base and 
word process- 
ing needs call 
1408 253-9600. 





OS/2-based Platinum 
provides true multitasking 
accounting packages. 


The Platinum® Series of fifteen accounting 
Modules from Advanced Business Microsystems is 3 
business accounting tool so powerful that on a single 
computer you can print and post several hundred in- 
voices and checks, run a reconciliation, generata con- 
solidated financial statements—and enter new budget 
figures at the same time. Platinum also makes it aasy 
for you to integrate your accounting data with data 
bases, spreadsheets, presentation graphics, word pro- 
cessing, desktop publishing end other applications. For 
more information on Platinum call 1 800 999-1809. 


Free OS/2 Application Guide 
available. 

You can receive a 340-page 0S/2 Application 
Guide that lists and describes over 800 identified 
applications for the 0S/2 operating system. For a free 
Copy of this guide call 1 800 18M-2468, ext. 120. 
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EY DICONIX 150 Parallel w/3’ cable 270| FREE SOFTW ARE 
x . Purchased with a Laptop .... 250 wieder CHECK) orders ee, 
I While quentitiee last 
oe coe ae ne 3,09 | PO KWIK Power Pak with . T1000/71200 
Y SLT 286.40MB..., 4'999 | LOTUS Metro with ............ 3100E 
Aer ESO icv or ead sneer BORLAND Sidekick with . rT1600 
7 E: SP BORLAND Sprint with... .. +++ 73200 
Sto lake Boalt 1149 | MICROSOFT Windows 386 with’. T5100 
- : , Backlit........ Pe 
AE] 640K, 2 floppy, SuperTwist ... . . 1199 | BACKUP & DRIVES 
48) 640K, 2 floppy, Backlit........ .. 1299 | BACKUP for LAPTOPS: Specify Mode! 
r 640K, 1 floppy, 20MB, Backlit... . . _ 1899 External 20MB/40MB.. ... .. 499/599 
>» FLOPPY 3.5" Internal. 720K . 
ii] MITSUBISHI 
‘| MP286L-210 ................ .. 1999 FLOPPY 5.25” Extemal 360K 
AE] MP286L-220... ........... . 2399 | 1.2MB . 
ats PLUS HARD CARD for PC/XT/AT 
aoe, NEC 20/40 MB 
Ab) MultiSpeed ELI] ......... . 1499 SEAGATE: Pretested & formetted, 
Uh) 4 w/col y, Cables, manua: mounting Kit. 
ar MultiSpeed HD .................0..... 1999 20MB/30MB for PC/XT 279/299 
31 TOSHIBA: COMPLETE LINE DISPLAY CARDS 
'4b3) T1000: 512k, (1) 720k floppy, 6.4 Ibs, battery... ... 649 | GENOA SuperEGA HiRes + (4880-9)... . 
ke With 768K Card: Can be set as RAM disk... . . 899 | PARADISE VGA Plus .. 2 
Ye T1200F: 1M8 RAM, (2) 720k floppias, 10 lbs... . 1269 | Paradise VGA Pius 16 
2G T1200FB: Backit model ..............---. 1469 | Paradise VGA Professional. . 
i T1200HB: 20MB, 9 SMHz, 720k floppy, Backlit CGA, VIDEO-7 Vega VGA . 
L(g __Ramovable/Rechargeeble battery, 17 lbs... ..... 2249 | FastWrite VGA.... 
pig 11600: 20MB, 12MHz, 1 44 Hoppy, Backlit EGA screen, Vega V-RAM VGA (256k) 
yas Ramovable/Rechargeable battery, 116 Bs ...... 3049 
HS T3100E: 20MB, 12MHz, IBM Compat half slot... . 2599 FAX 
4peq 73200: 40me, 12MHz, 2 18M Compat slots. ...... 3369 | QUADRAM JT Fax Board 4800 .... . 245 
Le 75100: 40MB, 80386/16MHz, 2MB RAM, EGA .... 4369 ait ee “aot pee see eeees ve ae 
é B ‘ fable 4: a 5 
ae T5200: 40/1008, 20MHz, VGA. 2 IBM Compat slots CALL MODEM & FAX COMBO ........ CALL 
ras ZENITH PANAFAX UF-140/UF-155..... 925 
his Supersport 2... 66 seen ccccadeaesaes 1469 si ae -. 1375/1 ae 
ie Supersport 20....................005- 2249 SHARD IC Ronit aap aaeitce 
wieq Supersport 286/20 .............--.00-- 2999 
his Supersport 286/40 3399 | MURATA M1200/M1600 ...... 625/725 
“5 perspe Sreiitap saniesierisr se S230: TOSHIBA 30100... ...... ....... 
yam Turbosport 386/40 .................... 4899 
/ iS INTEL 
AR 80287-8/10 
2] MONTHLY SPECIALS = [ 20387-16/20185 
‘ is Prepaid by June 30, 1989 with CHECK ONLY PRINTERS 
20S) MITSUBISHI: Diamond Scan 1371 w/Tit & Swivel and DICONDC 50 Rarnkwaicabie. zie 
Sed GENOA SuperEGA HiRtas + (Version 4880-9) and Eurchased wit Laptop 
his Gem Graph Software... oo eeecece eee 649 NET roo a al 
Ay MURATA FAX: M1200/Mi600 .......... 616/717 Color Kit for 5200/5300 
jira NEC: Monitors: 2A/3D ............06-5- 499/629 Cut Sheet Feed 5200/5300 ... 
44 NEC: Parallel Printers W/6' Cable be ie el 
; 2200/5200/5300 .............4.- 330/480/640 Ter Fo | o-oo Uenre 
; ne 
BEA TOSHIBA: se1si.za Pn, mo Carnage Peter... 525 | uRUsronr Gene bana “OOO eR 
Us TOSHIBA: 71200H8/T1600........... 2230/3030 | With Printer .............0..00 eee 
ras 
4h POLICY: Pnces & availability subject to chenge Add 3% 
a * FR E E * (Minimum $5) for COD, MCNVISA, and 5% for Amex Ail 
es final Not responsible for tibili Refused 
<\ orders only (by check) wi round to 
4837 48 contiguous states. Allow 2/3 weeks for personal & com- Nee Hl ERTL IE 
A/B] pany checks. Cashier check orders shipped immediately. 
4 With diol order, please note this AD# 789 
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SPECIAL 


TOSHIBA T1000 with PC KWIK 
Power Pak and. ..DICONIX 150 
Parallel w/3’ or 6’ cable and... 

DELUXE Carry Case. 

All for 


WHILE QUANTITIES LAST 






ACCESSORIES 
MUST SPECIFY MODEL 


AC Adapter: 170/220 volts: T1200 .... 99 
AC/Auto Adapter with Battery: 

Specify: 73100, 73200, T5100....... 349 
Auto Adapter: T1000/1100+ ....... 69 
Auto DC Cable: NEC EL or HD ..... 29 
Battery Charger: T1200......... 249 
Backlit Display Upgrade: 71200 .. 399 
Battery Pack: 71200............. 75 
Carry Cases: T1000/1100/1200....... 60 

Other Models .............. 99 


DELUXE Carry Case: w/shoulder strap, 
extre pockats for SW, manuals, portable 
printer, atc. Specify model 

Leather Case by Ural Specify tor 
73100, 3200, 5100 or 5: 275 


Expansion Chasis for Toshiba . 899 
Expansion Slot (1): WonUnder .. 275 
WonUnder II: 2 slots... 2... 375 
Floppy 5.25” External: 
SOOKW/T OMB. oso eons 299/349 
LAPTOP BACKUP: 
External 20MB/40MB... 2... 499/599 
MEMORY EXPANSION: 
MPL286L: ame... ........ 999 
T1000: 766K Card .... 22.2... 269 
T1200: 9MBe. ee css ss 649 
T1600! 2Mab ee eens 1099 
T3100E: 2ue .............. 1099 
T3120: 1m8/2MB........ 649/1099 
T3200: OMB. cee es 1399 
TS100; SMB vl seer crete ero 1099 
MODEMS: Specity Laptop Model 
Adaptamodem 2400......... 249 
Holmes 1200/2400 ...... 229/299 
Megahertz 1200/2400 .... 169/229 
Mitsubishi 2400 Int.......... 329 
NEC 1200/2400......... 229/369 
Prometheus 2400........... 229 
Toshiba 1200/2400 ...... 269/329 
World Port Pocket Modems: 
1200 without AC Adapter... 139 
1200 with AC Adapter ..... 159 


2400 without Carbon Copy . 239 
2400 Ext w/Carbon Copy+ . 269 


Ext Modem Cable for Toshiba ... 25 

NETWORKING: Ethernet card for 
71200/1600/3100/5100....... 499 

Numeric Keypad: Mitsubishi... .... 129 


Numeric Keypad: 71200/1600/3100. . 99 
SOFTWARE for LAPTOPS 

Battery Watch 
Brooklyn Bridge 
Laplink III 


FOREIGN ORDERS WELCOME 


Special handhng $50 per order Air ship add 10% {min $70) 
Some tteme/ couninee mey be more All credit card orders 
add 59 lo tote! amount No LC or COD orders. 








6932 Westminster Avenue, Unit 194 » Westminster, California 92683 






fom 


Ae ore Ol ore ON oes Pe 








=| DF! Handy Sos a 


@ 4%" scan width, 400 dpi resotuton $219 
© 32 shades of gray, 

-8" per second speed 
© Comes with short 


slot controlier 4 
71” cable 


Leprecerds feature componems uttizing Ime _ 
latest technology You can use them as the first 
Or second hard disk in your system Low power 
drives mean jees stram on your system. You get 
@ t-year warranty, unimited technical support, 





















a 
4 our ihustrated instatiation and users guide © Use with Hercules, a 
Models available for 18M PC/XT and com- CGA, EGA, & VEGA displays am XJ 
patibies, AT's and compatibles, as well as the © Scan images for Fax S| 
TANDY 1000/A/SC/TX/TL/SL * Options! OCR Software available 
© includes HALO DESKTOP PUBLISHING 
FREE SOFTWARE including Take Two and Menus EDITOR software 
Direct, the backup utility PC MAGAZINE named — 
"Editor's Choice” in 1986 & 1987 Also included ) 
PC-KWIK disk caching from Muttisoh, {7 ( Jumbo Tape Backup 
a4 * 408 beset per 
REO. Srvc rekon 
© Connects to floppy disk 


© Uses moustry standard O1C-40 format 
¥ © 2MB per minute n ATS, 1MB/ 
BS) renin POAT S 
Vid © Extomal chassis avnilable 
© Novel’ 3COM & SCO Xerux 

Tandy 1000 aceon Cotes 
models add $20. Veeeemtene 
(with Tape Cartndge) —» New 60/120MB tapes avedabie 






























720K internal for PC/AT/AT, $89 
° ene Oras cpuana, 8 Ls Over 





45° External Floppy Drive, $295 
‘| The external high density 1 44MB floppy 



































drive for PC/XT computers is the 3 1 ee internal for AT S109 
eesy way fo transfer PS/2 data between ” © includes pile 
_ aystems. ft includes @ replacement 1.44MB Internal for PCT, $199 
© 111 Key enhanced jayout high speed controller, cables and manual. a = ¢ Floppy Controller 8 cables with 500,000 
pcan a ee Ponared Cacia FREE: Taka Two, the backup utility PC bit/second data transfer rate Supports 2 dnves. 
wrichable Cir, Caps ys MAGAZINE names as ther Editor's Choice. ae | | Instant Caton & PS/2 compatibittty Alt kits 
© Double injecton moided key caps Now you have e last, affordable backup J a inctude bracket to mount in 514° dave bay, 
ALPS es tereee deme BY Nl solution that brings you media ‘ TRE ee ae: 
© ALPS tactile keyswitches as u: thgate 4 uts anciude replacement floppy 
© 100% PC/XT/AT/386 $ Novell network compatble CONDALDESY Wah the Miter MPS /2 systains. cantrofter that doubles the data transter rate. 






+A) Seagate Drive with IBM AT raiis & 
cables 

® OnTrack large dnve 

Software 

* Formatted, Partitoned & Tested 
Sra Mode Speed es Format Capocty Pace 
HH ST251 40ms MFM 48MB $359 
HH ST251-1 Joms MFM 42MB $449 
HH ST277R 40ms | Rit 65MB S499 
FH ST4096 28ms 

























Our 286 systems feature 12 & 6 Mr opeeenmncescn cinta 
ard, upgradable to 4 MB on system boa! 


Our 386 systems offer 16, 20 8 25 MHz processors and 1 ME RAM 
—~ standard, upgradable to 8 MG A 32K state column RAM cache operating 
ie at 35 nanoseconds ensure maximum processor performence 
And don’t forget that when you buy from Shamrock you get 
@ 1- Year warranty and 
30-day money back SCSIDRIVES PRICE =: VIDEO OF TIC 
guarantee. Seagate ST225N Monographics 
20 meg 65 ms Card $ Monitor 
{olity than ST412 drives. Performance is improved e ; peep ee VGA Card & 800x600 
through improved transter rates, built-in 1,1 inter- \ Muliscan Monitor $669. 
leave capabiity, and aviomatic error detection and Seagate ST277N 


neers le diet d 16 Bit High Speed 
sii 1 | Seagate STZ96N VGA Carts 
Shamrock SCSI kits are compatabde with aff 8058, ‘ 80 meg 28 ms Multisyne 24 


286, 386, PS/2 Model 24, 30, and 30/286 systems. 
Each kit includes high speed SCSI hard drive with 
face plate, host adapter, installation guide with menu e835 es 
dinven software, and mounting hardware Guncted 

SS Seagate 































software inctudes the Take Two backup uillity, and 
Leprecache disk cache software. Specify computer 
when ordering. 

| Seegete sig Formatted Average Kit 












| Wese Cpe Pe 
ST225N 5.28 20MB 05 mane. $329 
‘ST138N 3s OME 40 meee. $369 
ST157N as 498 40 meec. $389 


ST277N S25" &4MB 40 msec. $499 
ST200N = 5.25" SOME 28mecc, $589 -. 


For ST02 Combmahon SCSI t scald roller add $40 














TOLL FREE 


MMC 800-722-AT-XT 
California 
(805) 373-7847 
FAX 
(805) 379-9345 




















SOMB KIT $299 (Seagate $1238) 
© 32 7MB/6Sma/Halt-Heght/14.3 watts 


8SMB KIT $499 (Seagaie S1277R) 
~ Pee ere eee TT watts 


SS Seagate 20MB $249 
ce ach twats 5) MAGE Matched Pair Kits 40MB $349 


© 1 Year Warranty 30 Day Money Back Guaranine ¢ Seagate Drive & Matched Controller 
© Optional 150 Watt UL/FCC approved power Tandy 1000 © 1-Year factory warranty 
supply for 18M PC 3 S69 kits add $20 © 15% faster throughput than ST251 drive 


© Protestect 8 formated 

© Western Digilal short slot controtier 

‘© 30-page installation guide 3 reference 
manual 

© Cables, mounting screws, full 8 
halt-height face plates 

¢ FREE! Take Two high speed backup 

software PC MAGAZINE “Editors Choice” 















CIRCLE 184 ON READER SERVICE CARD 











Turbo/10s, 286s and 386s. 


From now on, when you think of CompuAdd 


computers, think big. We've increased our 
free customer services to create the best 
| corporate support network in the nation. 





FREE 90-Day Product Exchange 
) If you encounter a problem affect- 
ing the operation of your CPU, 
monitor or keyboard in the first 
= 90-days, we will determine the 
cause, and if needed, ship a 
replacement part within 48 hours 


via Federai Express” at our cost. 


= | CompuAdd Turbo/10 

© 8088 processor running exer 
at switchable 10MHz 
or 4.77MHz speeds 

© 640KB RAM 

© 5.25” 360KB half-height, 
dual-sided diskette drive 

© Dual diskette hard drive 
controller board 

* Eight XT-compatible expansion 
stots 

* 8087 math coprocessor support 


* Front panel display with 
keylock, reset button, turbo 
button, plus LED indicators 

© Choice of enhanced 101-key, 
AT-styte, or 5151 keyboard 


$545 


Turbo/i0 System MGA EGA VGA 
No Hard Drive = S679 $1029 $1149 
30MB $949 $1299 $1419 





FREE 
CompuAdd 
INTEGRATOR™ 
software 

with every 386 
and 286 system. 


CompuAdd sulin 
© 80286 processor running 

at 10MHz or 6MHz, 

switchable system 


speeds are 

* 512KB RAM expandable = zs 
to 1MB 

© Choice of 5.25” 1.2MB or 
35” 1.44MB diskette drive 

© Dual diskette/hard drive 
controller 

© Six 16-bit and two 8-bit 


expansion slots 

© 80287 math coprocessor 
support 

© Choice of enhanced 101-key, 
AT-style, or 5151 keyboard 

© 9.4 on Norton's SI 4.0 test 


$895 


eee System MGA EGA VGA 
$1,249 $1599 $1719 


ae $1449 $1799 $1919 


IcompuAdd 


SC OMk Pr Ous aT | 


12303 Technology Blvd. 


_ ha... 


Austin, Texas 78727 











CompuAdd 286/12 

© 80286 processor running at 
12MHz or 6MHz switchable 
system speeds 

© 0 wait state 

* 512KB RAM expandable 
to 1MB 

© Choice of 5.25” 1.2MB or 
35” 1.44MB diskette drive 

© Dual diskette/hard drive 
controller 


support 
* Choice of enhanced 101-key, 


AT-style, or 5151 keyboard 
* 137 on Norton's SI 4.0 test 


$945 


area een MGA EGA VGA 


$1299 $1649 $1769 
$1499 $1849 $1969 


ious 





To Order 
In The US. 


Call Toll-Free: 


" 
BD! y 4 J Pie L (5 





THINK SMALL, 
THINK R 


From now on, when you think of CompuAdd 
computers, think small. We've lowered 
priced on our acclaimed line of CompuAdd 


| a) 





CompuAdd 286/16 

© 80286 processor running at 
16MHz or 6MHz switchable 
system speeds 

* 0 wait state (four-way interleave) 

® 1MB RAM expandable to 5MB 
(384KB reserved for BiOS) 

 ROM-based setup 

¢ Choice of 5.25” 1.2MB or 35” 
1.44MB diskette drive 

© Dual diskette/hard drive controlle 

© Integrated Drive Electronics 
(IDE) fixed disk drive interface 

© Two built-in senal ports and a 
built-in parallel port 

« Six 16-bit and two 8-bit expan- 
sion slots 

* 80287 math coprocessor support 

* Enhanced 101-key keyboard 


$1495 


286/18 System MGA EGA VGA 
40MB $2055 $2405 $2525 
80MB $2245 $2995 $2715 


800-666-1872 


Customer Support: 800-999-9901 


International: 512-258-5575 


— —————————————— ee 


FAX: 512-250-5760 


| 





ut Don't 


THINK 
TWICE. 


CompuAdd’s free On-Site Service means 
you'll never have to give service problems 
a second thought. You'll get On-Site 








warranty protection free for a full year Standard features include: 

when you purchase any CompuAdd * CompuAdd INTEGRATOR™ * Choice of 5.25” 1.2MB or 

286 /2 0 386 productivity software package 3.5” 1.44MB diskette drive 
or computer. with ¢ Dual diskette/hard drive 


controller 

¢ Integrated Drive Electronics 
(IDE) fixed disk drive inter- 
face (on 20MHz and 25MHz 
systems) 


4 program/file 
Just give us a call on our toll-free customer manager, 

‘ cardfile 
support line at the first sign of a problem. $25.5, 
If we can’t solve it on the phone, a field calendar, 
technician will be at your office the next calculato, = * Two serial ports and a 
b d d and 4 parallel port built-in 
usiness day. PC-FullBak™ e Enhanced 101-key keyboard 


CompuAdd 286/20 CompuAdd 386/16 CompuAdd 386/20 CompuAdd 386/25 

© 80286 processor running at © 80386 processor running at © 80386 processor running © 80386 processor running at 
20MHz or 8MHz switchable 16MHz or 8MHz, 6MHz or at 20MHz or 8MHz, soft- 25MHz or 8MHz software- 
system speeds 4.77MHz software-selectable ware-selectable system speeds 



































































selectable system speeds 






* 0 wait state (four-way interleave) system speeds © 0 wait — (32KB cache © a nn state (82KB cache 
i memo 
: le a ee” | ae Sa ipagermode » 32-bit high speed RAM board ° 32bit nigh speed RAM board 
with 1MB RAM expands to 16MB with 1MB RAM expands to 16MB 








¢ Six 16-bit and two 8-bit expan- 
sion slots 

© 80287 math coprocessor 
support 

¢ 20.4 on Norton's S! 4.0 test 
(225 rating with 2MB memory 


° 1MB RAM expandable to 4MB 

¢ Five 16-bit and two 8-bit expan- 
sion slots 

© 80287 math coprocessor support 

e Choice of enhanced 101-key, 
AT-style, or 5151 keyboard 


¢ System and option ROM 
shadowing 

e ROM-based setup 

° Six 16-bit and one 8-bit expan- 
sion slots 

* Math coprocessor support for 


¢ System and option ROM 
shadowing 

* ROM-based setup 

e Six 16-bit and two 8-bit expan- 
sion slots 

¢ Math coprocessor support for 


































and four-way interleave) ¢ 176 on Norton's Si 4.0 test 80387 or Weitek 7 ne a Weitek 
C4rQak C4 IA | |° aae ao CHAQE Norton'sS| QUOQOOR 
‘ SI 40 test jie 





eat System — EGA VGA 386/16 System MGA EGA VGA Be EGA VGA 386/25 System ae EGA VGA 
55 $2505 $2625 40MB $2,355 $2,705 $2825 i 05 $3,255 40MB eINNs $9006 


pro $ AS § 80MB ‘  § ‘ ‘ 5 $3.4 80MB 


:] FlashCards PMiniScribe 
“| © Quality hard drives = Solitons for Bata Storage 
Drives Meet] rege ee warranty | For ATs’ and Compatibles For ATs and Compatibles 
. FlashCord-20 * Installs in minutes 20MB (65ms) $21 40MB (61ms) 
‘a a fae oar woe? 40MB (28ms) 43MB (25ms) 
FlashCard-20™ 80MB (28ms) 60MB (61ms) 
FlashCard-30™ 117MB (28ms) Hele ot 
™ MB (1 
ea ont ae sore | For Xs kt Counts 
e908 ONT S) nee st ig oef9 20MB (65ms) 
ea Pes ROL DATA ae ene 20MB Compaq’ (65ms) $299 
Ss Ss 30MB (65ms) . . ‘ 
j os "¥s 95° 150MB (18ms) . $ 40MB (nd) 40MB (61ms) 
CQWESTLAKE DATA: 320MB (145 ms) (Reg. $35 $329 | 6omB (6ims) 





Rois 

























| Accessories and software including paper, printer 





STARTER 





Instant Computing Without the Guesswork. 
We’ve matched up three of our most popular com- 
puters with all the software and accessories you'll 
need to start computing today. Complete with a dot- 





eC 


Monitors 


Monographics 
Flat screen monitor with 
12” screen and tilt/swivel..$95 


| CGA 


IBM -compatible color 
monitor with 13” 


diagonal screen.. .... $239 
EGA 

IBM-compatible 13” 

EGA monitor. ...... $349 





VGA 





Career Starter Kit" 


A workhorse system based on the trusty Turbo/10, 
a PC World "Best Buy.” Perfect for students or 
home users. 


Kit includes: 

CompuAdd Turbo/10 computer running at 10MHz 
and 4.77MHz, 640KB RAM; 5.25” 360KB diskette 
drive; diskette drive controller; eight expansion slots; 
math coprocessor support; and choice of AT-style, 
5151, or enhanced 101-key keyboard. 


Monochrome monographics monitor or upgrade to 
EGA or VGA color video. 


Star Micronics NX-1000™ printer with multiple type 
styles, 120cps draft and 30cps near letter quality. 


Hard Drive upgrade increases your system capacity 
with an optional 30MB hard drive. See the chart below. 


cable, ten diskettes and Zen software package 
with ZenWord™, ZenCalc™, and ZenLink™. Plus 
CompuAdd MS-DOS’ and GW BASIC’. PC-FullBak™ 
software with optional hard drive. 


I ¢ / . @ Loy | mm \ 






Monographics EGA VGA 


$1.229 $1349 





Hard Drives 
No Hard Drive $879 






matrix printer! 


RETAIL OUTLETS 
Enjoy CompuAdd prices 
in a hands-on atmosphere. 


Professional Starter Kit” 


Our best selling kit. The CompuAdd 286/12 is a 
popular entry-level computer for the business environ- 
ment due to its low price and 286 performance. 
InfoWorld said of the 286/12, The system combines 
high speed and a low price for a very good value.” 


Kit includes: 


CompuAdd 286/12 computer running at 12MHz and 
6MHz; 512KB RAM expandable to 1MB, 5.25” 1.2MB 
diskette drive; 30MB hard drive (or upgrade, see chart); 
eight expansion slots; math coprocessor support; and 
choice of AT-style, 5151, or enhanced 101-key keyboard. 


Monochrome monographics monitor or upgrade to 
EGA or VGA color video. 

Epson’ LX-800 printer with tractor/frictrion paper 
feed, printing 180cps draft and 30cps near letter quality. 
Accessories and software including paper, printer 
cable, ten diskettes and CompuAdd INTEGRATOR™ 
with program/file manager, cardfile database, calendar, 
calculator, text editor, and PC-FullBak software, plus 
CompuAdd MS-DOS and GW-BASIC. 


C4AQR 


Monographics EGA VGA 


$1,495 


Hard Drives 
30MB 
40MB 








Amdek 432W monochrome 
monitor with flat screen 

and tilt/swivel ...... .. $220 
Color VGA 13” analog 
MOMOTEes - no ceke: 8. 2 2415 
Zenith 14” Color VGA 
monitor 640x480...... $ 





Combos 
Monographics Combo 


Monographics 12” flat screen 


| monitor with tilt/swivel, 


plus monographics card..$139 


CGA Combo 

CGA 13” IBM-compatible 
monitor with 640x240 
resolution, plus CGA 

graphics card........ $279 


EGA Combo 

EGA 13” |BM-compatible 

monitor with 640x350 

resolution, plus EGA | 
graphics card......... $489 | 


VGA Combo 


VGA 13” analog monitor 


| with 16 out of 256K colors, 


| 16-Bit VGA card........$745 | 


One-Year FREE Technical Support 
Call 800-999-9901 any weekday from 8 a.m. to 


plus VGA graphics card.. $615 


Super VGA Combo 
Mitsubishi Diamond Scan 
monitor with resolution of 
800x600 and dot pitch of 
0.31 plus a CompuAdd 


More stores opening soon! 

Austin * Dallas * San Antonio + Fort 
Worth * Phoenix * El Paso * St. Louis « 
Denver * Kansas City * Atlanta» Chicago* 
Miami ° Baltimore * Boston * Newark * 
Detroit * St.Paul * New York ° 
Philadelphia * Orlando * West Palm 
Beach ° Fairfield ° Minneapolis 


7 p.m. CST, and our technical support representa- 
tives will be happy to talk you through any hardware 
or software difficulty. If we cannot resolve a hard- 
ware problem over the phone, you may ship your 
system to our Austin service center and we will fix 

it free and pay the return freight. 





Value/Price Leader 


Diskette Drives 


360KB 5.25" diskette e 
drive for the XT (black)......§ 


360KB 5.25” diskette 
Grive for the AT (gray)....... $99 


360KB 5.25” Teac’ 
drive for the XT (black)... . . $109 


360KB 5.25” Teac 
drive for the XT (gray) 


720KB 3.5” diskette . 
drive for the XT (black)...... $89 


_ 1.44MB 3.5” diskette 
drive (gray) 





eq $109) 
7 DIVA). ... 


FAX Boards 


Convert your personal computer into 
a@ FAX machine with one of these 
economical FAX emulator cards. 

All are 4800 Baud and Group Iil 
compatible. 


J. T. Internal FAX board provides 
on-board speaker with 

volume control and dual 

phone connectors......... $310 





J. T. Portable FAX board 


| includes on-board speaker, 


LED display panel, dual 
phone connectors, and 
carrying case 


30-Days To Make Up 
Your Mind 

Every hardware product and 
office accessory we sell will give 
complete satisfaction or you may 
return it within 30 days of pur- 
chase for a refund of the unit 
price. Please call for an authoriza- 
tion number so we may process 
your refund more quickly. 











1.2MB 5.25” diskette drive ; 
for the AT (gray)...........$9 


1.2MB 5.25” Teac drive 
for the AT (gray) 


720KB 3.5” diskette 








'Printers 


Epson“ LX-810 80 columns, 
200cps draft, 30cps NLQ.... $199 


Epson FX-1050 132 columns, 
264cps draft, 54cps NLQ.. .$449 
Epson LQ-510 80 columns, 
225eps draft, 75cps LO.$349 


Epson LQ-950 80 columns, 
330cps draft, 11icps LQ... 


Epson LQ-1050 132 columns 
264cps draft, 88cps LO... . $739 


Panasonic 1124 80 Co 
192cps draft, 63cps LQ . 


§ £229 


Panasonic 1180 80 columns, _ 
192cps draft, 38cps NLQ.... $195 


Panasonic 1191 132 columns 
240cps draft, 48cps NLQ.. .$259 


Panasonic 1524 132 columns 


_240cps draft, 80cps NLQ. ..$559 


Panasonic 1595 132 columns, 
240cps draft, 5icps NLQ... $465 


Okidata 321 132 columns, _ 
300cps draft, 63cps NLQ...$465 


Okidata 390 80 columns 





drive for the AT (gray).......$89 | 270cps draft, 90cps LQ... . $ 
Math SIMMs 

Coprocessors _| !n sets of 9 with a one year 
8087-3 SMHz coprocessor... $99 | Warranty. 
8087-2 8MHz coprocessor... $149 | 256KB SIMM 
80287-8 BMHz modules (120ns).......... CALL 
coprocessor............. $219 | 256KB SIMM 
80287-10 10MHz modules (100ns).......... CALL 
coprocessor............. $259 | 256KB SIMM 
80387-16 16MHz modules (70ns)........... CALL 
coprocessor...........4. $399 | 1MB SIMM 
80387-20 20MHz modules (100ns).......... CALL 
coprocessor............. $459 | Call for our latest low prices. 
80387-25 25MHz 
coprocessor............. $589 
Chips 
256KB Chip Set (80ns)... . CALL 
256KB Chip Set (100ns)... .CALL | 
256KB Chip Set (120ns)....CALL | 
256KB Chip Set (150ns)... .CALL 
256KB Chip Set (120ns)....CALL | 

To Order In The U.S. 


Call Toll-Free: 


800-666-1872 


Customer Service: 800-999-9901 


International’ §12-258-5575 


FAX: §12-250-5760 


. $579 | 











| Hayes Smartmodem. 2400B 


12303 Technology Blvd. 


Modems 


1200 Baud 
1200 baud CompuAdd 
(internal) 
1200 baud CompuAdd 

(external)... .......... 000. $89 
Everex Evercom™ 
1200 baud (internal) 
Hayes Smartmodem™ 1200B 
1200 baud (internal) $299 
Hayes Smartmodem 1200B 

1200 baud (external) 


$9900 


Pacmag 





2400 Baud 
2400 baud CompuAdd 

(internal) ................ 9119 
2400 baud CompuAdd rs 
(exterital} epee ceccavs,e:5 seis 9129 
Everex Evercom 

2400 baud (internal)....... 
Hayes Smartmodem 2400B 
2400 baud (internal)....... $409 








2400 baud (external) ...... $44s 


CompuFidd 


Co rR PO RA Pro fh 





Austin, Texas 78727 











Affordable Accessories 


< 


Microsoft Bus Mouse. 
mechanical mouse with 
bus interface 
CompuAdd Serial Mouse 
features Dr. HALO™ Ill, 
pad, and pocket 
Logitech Serial and 

PS/2 Mouse programmable 


with 3 buttons............ $1 05 


Logitech bus mouse 
with bus interface 
Genius Digitizer Tablet 

provides resolutions up to 1000 
lines per inch on a 12” x 12” 
work area. Includes Dr. 

HALO Ill software......... $309 
Mach II! Joystick 


Cards 


1/0 Cards 

AT I/O serial port 
and parallel port........... 
XT 1/0 serial port, parallel 
port, game port, and 


eee 


Video Cards 
Monographics card up to 
720x348 resolution 
Hercules Monochrome 

Graphics Card Plus up to 
720x348 resolution........ $179 
Hercules™ Color Graphics 

card for AT on a half-size 


CompuAdd EGA-480 IBM/ 
EGA-compatible card with 
256KB display memory..... $ 


CompuAdd 16-Bit VGA card compatibles ............. $199 spot (Centronics) 
800x600 resolution, 16/256K : : os Dette eee teen ees 
colors, supports IBM VGA, | | AB REI ce ete eee 
CGA, i tiecalck Memory Cards IN:XO}(KY/)) aA RNP ea Bee 
Monochrome graphics ..... $260 | MEN-576 with OKB......... $35 | ABCD (4/1)............... 
Video-7° Vega VGA card EMS XT with OKB.......... $99 ; 
640x480 and 800x600 EMS AT with OKB......... $119 | Automatic 
resolutions with 16/256K Intel Above™ Board Plus Serial (4/1)................ 
color capability ........... $279 | with 512KB..............5 Parallel (8/1).............. 
mo puAdd 
Sines mea Worn 1 cyst processing). COD (80 unm mnumum vigenlig Samaarane / 
eee ee es Me cckt, To Order In The U.S. 
the continental US. will increase Cost) a) Aga 89 shipping/handiing : 
© bern Mecraroas Meare a A ae a Call Toll-Free: 
Phoes and 6 descriptions are subject to change without noice 
az CO. Se Ce Ete ae Cia ed ene Ui ceececes reene ase add 
appropnate focal sales money-back guaraniee does not include retum 
See gaara 800-666-1872 
Corporate and Institutional Accounts 
We Gedicated to providing you require io keep your 
DusiNess running smoothiy PERE purchane Ol S500 vie puoiton ec haTne ach: 
a teeter pe cals a ne er a rasscutT Cal ly Customer Service: 800-999-9901 


800-456-311 
Outside United States: 212-258-5575 








Pointing Devices |: 


| 





CompuAdd Joystick 


features three fire 
buttons and x-y y 


> 
_ axis adjustments. Ss 
(Req. $19.95) y 


Diskette 
Holders 


File boxes for 

5.25", holds 

100 diskettes, 

with lock 

( Reg. $8). 04. 
= File boxes for 

a 5.25" holds 
120 diskettes, with lock .... $7.95 
File boxes for 35” holds 
80 disks, with lock........ $' 
Portable carrying-case holds 
120 5.25" diskettes......... 
Genuine Brown Leather Portfolio 
carries ten 3.5” disks in anti- 
static pockets.............. $19 


a 
37 


fm 





$49 Accelerator Cafils 


ChargeCard 286™ makes 


your XT run 66 times faster..$249 


Orchid TinyTurbo™ Board 


for the speed of an AT..... $279 


Multifunction Cards 


AT Multifunction card 


| with OKB, up to 15MB RAM 


expansion, serial, parallel and 
game ports, for ATs and 
compatibles (Reg. $99) .. 
XT Multifunction card 
with 384KB RAM, parallel port, 
serial port, clock/calendar, ° 

and game port for PCs or 


International: 512-258-5575 








Tandy Products 


FlashCards 
FlashCard-20™—20MB drive 
and controller card mounted 
on brackets 
FlashCard-30™—30MB drive 
and controller card mounted 
on brackets 


Diskette Drives 
360KB drive for Tandy 


360KB drive for Tandy 





720KB for 1000/A/SX/TX. . ..$109 


Surge 
Suppressors 


RS-232 (M-F) surge protector 

for serial ports........... 

6-outlet basic surge protector 

with circuit breaker ....... $7.35 
6-outlet full surge protector 

with surge indicator light... .$9.95 

4-outlet protector with light 

and EMI-REFI filtration... . $13.95 

Curtis Diamond’ 

has six aeened outlets 


(Reg. $20.9 





Switch Boxes 
(Numbers in parentheses indicate 
computers to peripherals.) 
Manual 

25-pin (serial or parallel) 


FAX: §12-250-5760 





12303 Technology Blvd. 


Hard Drives 

20MB half-height drive 
for 1000/A (65ms) 
20MB half-height drive 
for SX/TX (65ms) 

20MB half-height drive 
for 3000HL (65ms) 
40MB half-height drive 
for 1000/A (61ms) 

40MB half-height drive 
for SX/TX (61ms) 

44MB half-height drive 
for 3000HL (25ms) 


Cables 


Parallel Printer Cables 


6' cable 

(DB25M to C36M)........ $9.95 
10’ cable 

(DB25M to C36M)....... $11.95 
Full Pin Cables 

6’ cable 

(DB25M to DB25F)....... $9.95 
6’ cable 

(DB25M to DB25M)...... $10.95 
10’ cable 

(DB25M to DB25M)...... $12.95 


SOFTWARE 


Over 500 titles in st 





Financial 
Dac-Easy™ Accounting 


‘Managing Your Money 


Quicken’ 


Spreadsheets 
Microsoft Excel...... 
Lotus 1:2-3 

Quattro™ 


Utilities 

Copy I 

FASTBACK Plus 

Norton Commander 

Norton Utilities™ Advanced. . 

PC Tools Deluxe........... 533 


Word Processors 

Gram-mat-ik II™ 
MultiMate Advantage II™... .d2/¢ 
PFS: Professional Write .... 
Microsoft Word 

WordPerfect (Version 5.0) . 
WordPerfect (3.5") 

WordStar (Version 5.5) ....91 





Compufidd 


CORP @ kuA TI ON 


CIRCLE 320 ON READER SERVICE CARD 


Austin, Texas 78727 











[ BASE SYSTEMFeatures | PC/XT| 88-10 88-12 | 286-12 | 266-16 | 386-20 | 386-24 


CPU 8088-2| 8088-1) V20 | sozes | e286 | 80386 | 80386 
Speed (Mhz) 8477/10 77/12/4877] 1258 | tee | 208 | 248 


BIOS ERSO 
Wart States 1 
Standard Memory Config. 40K 
On Board Memory Expansion 

Shadow RAM BIOS 

Coprocessor Support 8087 
Expanion Slots 86 bit 


Qual Hard Floppy Controller | wH OD. 


Device Bays(E-external,l-int) | 4-E 


Senal Ports 1 
Parallel Ports 2 
Game Ports 2 
Bus Mouse Port 1 
Power Supply Size 150W 


Key Tronics USA Keyboard Yes 
EZ-DOS 4.0 wiGEM,TopDOS | Yes 
Battery Backup Clock Yes 
Norton SI Rating 4 OVersron 18 
Landmark Speed 


EXCEL Systems can be configured any way to best sul your needs from tape dnves to 300M@ hard disks we can configu 
nn systems above * ADD $1000 for 640x« 


* ADD $150 for Tower 


ex NETWORKING) 


NT2002 4 Meganit Second Netooard 
Runs Network OS,IBM,MS 


NT2020 CBIS NETWORK OS Software 


IBM/NOVELL Comaptible 
NT2030 EtherNet Board 10MB/Sec. 

NE1000,Novell Compatible 
NT2005 Network Terminator Pair 
NT2006 Network Cable 25toot 


GALL FOR XT AT WORKSTATION PRICES 


XCEL Barebones 


$$2001 EXCEL PC/XT 
$$2002 EXCEL 68-10 
$$2003 EXCEL 88-12 
$$2005 EXCEL 286-12 
$S2006 EXCEL 286-16 
$$2007 EXCEL 286-20 








$$2008 EXCEL 386-20 CGA floppy serial printer,game$109 J | CO2020 2400 Baud Pocket Modem $169 | | AT2046 AT/XT int.2-drve Ciri wiexist $ 69 
Bosia’mmals (dedeaai T2008 AT 200 Wett Power supply $ 
ORDER LINE 800-87EXCEL SERVICE 800-666-3440 
EXCEL Computer Undergo  48- ‘nl, FREE Credit Card Ordering (NO SURCHARGES) 
30 DAY SATISFACTION GU. ) ‘Shipping - Add $3 per box, $15 per system 
After 11 days of recerpt & 15% e COD Orders - Add $ 3 per box. 
Ali Products Carry One Yi 8 farranty Purchase Orders Welcome | 
Prices subject to change without notice Division Of WAA Inc 5020 NW 39th Sireet, Lincoln NE 68524 Dealers Welcome Menidicarp| | VISA 


FAX (402) 470-3179 












ePerformance 


EXCEL Into The Future 3 
ae Serre 


PRERTDY 17) 360K Foppy Drive $539 | S8i9 | SIH. [$1,089 | S109 | SIDA 
2 F (2) 360K Floppy Drives T $609] $689 _[ $809" [$1,109 | $1,149 [$1,319 | 
20 7 22MB.6OMILS MFM,KC- 204 $839_| $919 | $1,039 | $1,339 | $1,379 [$1,549 | 
0 7 33MB, OMITS. REL .KC-30] $879 | $959 | $1,079 [$1379 | $1,419 | $1509 | 
17) 360K Floppy Dave 589 | seep | $789 [$1,089] $1,129 | $1299 | 
| s6s9_[ $739 | $359 [$1,159 31.199 | $1,369 | 
[_$969_['s1,089 | $1,389 | $1,429 | $1,599 | 
[$1,009 [$1,129 | $1,429 | $1,469 | $1,639 ] 
[ s7i9 | $839 [$1,139 [$1,179 [$1349 | 
| $789 | $909_|'$1,209 [$1249 [$1,419 | 
[$1,019 [$1,139 | $1439 | $1,479 ['$1.649 ] 
[$1,059 [$1,179 [$1,479 | $1,519 [$1,689 | 
| $1,019 | $i,139 [$1,439 [$1,479 [1.649 | 

[$1,379 [$1,679 [$1,719 | $1,889 | 
[ $1,299 { $1,419 | $1,719 [$1,759 | $1929 | 
07 S8MILS MPM2-1 ST138 [ $1,369 | $1489 | $1,789 [31529 | $1,999 | 
0 / GOMILS MFM, 2-1.MS3630_[$1,299 [$1,379 | 31,499 | $1,799 [$1,439 | $2,009 | 

0 73AMILSRILL 1-1 MS®O0S [$1,579 | $1,459 | $1,579 [$1879 [31,919 | $2,088 | 

207 26MITSIDE,1-1MS6031__ [$1,379 | $1,459 | $1,579 [$1,879 [31,919 | $2,089 | 

[oS /SEMILS,REL1-1,MS3650_ [$1,379 | $1,459 | $1,579 [$1,879 | 31,919 | $2,089 | 

a5 / BMILS SCS1.1-1,51290N | $1,579 | $1,489 | $1,779 [$2,079 [$2119] 

TH /BMITS RIL. TST e096 _ [31,909 [$1,889 [$2,009 | $2.309 [52.349 | 
286-16 [1 / (1) 1.2MB Floppy Dave 7 259 | $2,339 [$1,459 | $1,759 | $1,799 | 
1024K [207 GOMILS.MEM,2.1KC-208 [31499 | $1,579 [$1,699 [$1,999 |$2.099 | 
16 MHZ [207 SEMIS MPM.2-1,S1129 [$1,549 [$1,629 | $1,749 [$2,049 [$2,089 [$2,259 
OWAIT [30/36MILSMPM2-LSTI38 [$1,609 | $1,689 [$1,909 [$2,109 [32.149 [$2,319 
0 / COMILS MFM,2-1.MS3650_[$1,629 | $1,709 [$1,329 | $2,129 [$2,169 [$2,339 
O738MILS RUL TT M5863 [$1,699 [$1,779 [ $1,299 | $2,199 | 32,299 [$2,409 
20 / 2MILSIDE.T-1MS#0S1 [$1,699 [$1,779 [$1299 [$2,199 | $2,239 | $2,409 
fos /34MILS.REL,1-1.M53650 [$1,699 [ $1,779 [$1,899 [$2,199 | $2,239 | $2,409 
[a5 /2BMILS.SCSI.1-1.5T290N_ [$1,899 [$1,979 | $2,059 | $2,399 | $2,439 | $2,609. 
[i207 EMITS RIL 1-1 ST2096 [$2,029 | $2,199 | $2,229 | $2,529 | $2,569 [$2,739 
[1 / (1) 1.2Ma Floppy Drive “$1,779 | $1,859 [$1,979 | $2,279 | $2,319 | 
“TOK $20733M 
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Ps 
0 / 33MB, GOMIIS, RLL,KC-30] 
1 / (1) 360K Floppy Drive 

ppy Drives 
0 ¢ 33MB, GOMILS, REL, KC-30} 
7 (1) 1.2MB Floppy Drive 
4 MILLS ,MFM,2-1,KC-20B 
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ERSO| ERSO| AMI AMI AMI AMI 


a1 }ot | o1 | ot | on 





B40K | 640K | 1MB 1MB 1MB iMB 
4MB | 8MB | 8B 6MB 
384K | 384K 384K 
8087 | 8087 | 80267 | 80287 | 60367 80387 
6-8 bit | 8-8 bit |2-8.6-16 |2-8.6-16 | 2-85-16 2-85-16 
wHD.| wH.0.| Yes Yes | Yas Yes 
2-E.2+ |2-E.2-1 |3-E.21 |9-E.2+ (362-1 3-£2-1 
























1 1 ophonal |optional |optonai optional ~ ate 
cdg (ect ||| MM a 1 fe 7SaMILS RIL 1-1 M3305 [$2,209 [$2,289 [$2,409 | [$2,749 [32.919 | 
2 2 1 1 1 1 


$1909 [32.949 [$3,119 | 
a5 THSNTTLS RIL, T-1 ST«OSe [92899 | $2,619 | 52.739 [$3,039 [$3,079 [33.209] 
ee 





1 1 1 1 iI 1 
I50W | 150W| 200W | 200W | 200W 200W 












Yes | Yes | Yes Yes Yes Yes 
Yes | Yes | Yes Yes Yes Yes 
ves | Yeoll Yes Yes Yes ve 07 S8MILS RLLI-1.MS8250 | $2,639 | $2,719 | $2,839 [$3,139 | $3,179 | $3,349 







fe5 SEMIS RLL.J-1 M3650 | $2,699 | $2,719 | $2,839 [$3,139 | $3,179 | 33.249 | 
[55 | BMILSSCSUTTSTZOON [$2,839 [$2,919 | $3,099 [$3,339 [$3,379 [$3,549 | 
[120 7 26MIIS REL. 1-1 ST4096 [$2,968 [$3,049 | $3,169 | $3,469 [$3,509 | $3,679 | 


@yust nght for you Ait Systems come with ONE FULL YEAR PARTS & LABOR WARRANTY. 
MEMORY UPGRADES ADD $295 Per Meganyte for 266-12, 16.20 and $395 Per Meg for 386-20,24 


DRIVES XT/AT BOARDS 


| 

DR2001 § 25° 360K Floppy Drive Black $ 66 | X12123 12Mnz 0-Watt XT Motherboards 99 

DR2003 5 25° 1.2MB Floppy Drive Tan $ 69 | | XT2004 XT 2-por Floppy Controer § 15 
| DR2005 35° 720K Floppy Drive $ 79 ] | *72006 XT Mult VO.SP,PP.GP.CLK $ 48 
|(0R2006 35" 14MB Floppy Dive 99 |_| XT2007 XT 640K RAM card OK $35 
| DR2023 3 5° Kyocera 20MB Harddisk $215 ee XT Everex 2MB EMS 4.0,0K § 79 
2OMBPCXTKt — $259 F X72008 XT Battery Clock Card wisott. $ 21 
3OMBPCIXT Kit $290 J] | XT2009 XT Clock/RS-292 Sena! Card § 33 
| DR2042 Miniscnbe 3650 40MB GOms $919 | | X12010 XT/AT 2: portGAMECARD § 14 
| DR2080 SEGATE 4096 80MB26ms _ $579 | led tlle) ale cane : v 
Keyboards vO | ATa071 12 5Mhz AT motherboard OK $2469 
| AT2010 Key Tronic 101 Prot Keyboards 59 ft | AT2002 AT Hard Fioppy Controller 2-1 $109 
[102003 Znix Senal Mousa 250dp: -«-§-33. | | AT2003 AT/XT 1.4 Floppy Controtier § 39 





49 14 16.3 225 
5 21 













M) GAS PLAZMA Portable “ADD $100 for 286-20 










VIDEO/MONITOR. 
viz002 


Monochrome Grapfic/Printer $ 45 
Vi2004 Color Graphic CGAPrnter = $ 45 
Vi2006 EGA Enhanced Graphics Card $159 
Vi2075 VGAAnalogwi25ék Card = $399 
VI2061 VGA RGB/Anaiog 800x600, 

Paradise Chipset Adapter $249 
VI2012 12°Fiet Monochrome wiTit «= $91 
Vi2018 14°Fiat Monochrome wiTitt = $115, 
VI2013 RGB Cotor,640x200 wit $219 
VI2014 EGA Color 640x350 wTit $359 
Vi2020 14° VGA Analog 640x480 $369 
VI2025 SLYNX Intelisync, 800x1000 $469 
Vi2072 TRUE BLUE VGA Package 



















$120 
$108 
$219 


$19 
$2 





$159 
$172 


$169 640x480,.31,256 Colors $549 f (102006 Znix Senal S-Mouse 340d § 59 | | AT2004 AT /O Board PP,GP.3-AS232 $ 90 
$379 f | Vi2073. MULTISYNC PACKAGE 102011 Super Joystick Arcade Style $ 204 | ATZE13 AT Everex 3MB EMS 4.0.0K $109 
$559 600x600,.31,256 Colors $679] | C0201 1200 Baud Modem Internal $ 60 | | AT2006 ATXT 4-porteerial,2-pop § 67 


XT2005 Super Display VO Card, MGA, | C02012 2400 Baud Modem intemal $ 99 | AT2045 AT/XT internal 4-deve Cit § 77 









CIRCLE 508 ON READER SERVICE CARD 
Convenient Hours: M-F 8am-9pm.Sat.Sun 9am-Spm Credit Dept. (402) 470-3446 


OT —— 
Alctington Computer Products gives you the — 
best prices. ..and service! | 


IBM PERSONAL SYSTEM II COMPAQ 286 COMPAQ DESK PRO 


KPR — (12 MHZ’ 1 Drive. IK. 
Model 30, 286, 20 MB, w/Monitor..... ... $2099 yee Siar ah ) 20 ee ee 


Model 50Z, 30 MB, w/Monitor . $2695 Mono Monitor Amber Monitor 

Model 60, w/44 MB and Monitor $3595 KPRO 286E — (12 MHZ 

Model 60, w/70 MB and Monitor........ $3895 A oie, 1MG nay. COMPAQ 386 

Model 70, w/60 MB and Monitor 40 MG, VGA Card & 386S w/40 MB (16 MHZ) .. $3099 

Model 70, w/121 MB and Monitor Meno Monitor 386-25 w/110 MB-25 MHZ.$7199 

Model 80, w/44 MB and Monitor COMPAQ 386-25 w/300 MB-25 MHZ .$9199 

Model 80. w/70 MB and Monitor 386E w/o MB (20 MHZ) ...$3749 
w/Color Monitor add $250 PORTABLES 386E w/40 MB (20 MHZ) ..$4395 

IBM XT & AT .... Call for Custom Configurations 386 Model 40/100.. $5649/6995 anne agg ap * 


Pouable UCCMe 386E w/110 MB (20 MHZ) .$5695 
SLT 20/40 


. AST PREMIUM 
286 
10 MHZ, 512K, 1 floppy, 40 MB, serial LAPTOPS SAMSUNG 


and parallel ports, mono monitor 
$330 


BRAVO 10 MHZ, turbo, 
Multispeed HD 4 

8 MHZ, 512K, 1 floppy, 20 MB. TOSHIBA big n ap piss 

mono monitor 1000/1200H $819/$2299 

aoe 1200HD/1200F ....$2399/$1395 $550 


20 MHZ, 1 MG Memory Cache, 3100/3200 $3089/$3599 ‘Buz 28 2 rive, 


1.2 floppy, 40 MB (28Ms.), 40 MB, mono monitor 
mono monitor 


DRIVES & TAPES VIDEO BOARDS MONITORS 
ATI EGA Wonder 800 .... $259 NEC 


Ext. 51,” for PSII $179 | SEAGATE HARD DISKS ATI VIP VGA Multisyne HA 
Ext. 1.2 for PSII 20 MB for XT (ST225). $259 | J AT! VGA Wonaer Multisyne ID 
Toshiba 315” 720K .... $89 30 MB for XT (ST238). $279 | | Compaq VGA .. Multisyne Plus. .. 
Toshiba 3%,” 1.44 .... $105 40 MB for AT (ST251). $349 | J Hercules Graphics Plus .. $179 Multisyne XL 19 


1 MB Ti 40 MB for AT (ST251-1)$399 NEC MVA 1024 MITSUBISHI 
irwin re MB Tats 80 MB for AT Orchid VGA EGA/Diamondscan . $359/$499 


Paredise Autoswitch 480 . $189 PRINCETON 


EVEREX PRIAM HARD DISKS Paradise VGA Ultresyne 
B Internel $ Paradise +16... Ultra 16.... 


60 M 
60 MB External ...... Paradise Protessional.... SAMSUNG 
40 MB Internal Vega VRAM VGA Color/EGA $229/$339 
Multisyne 
1OMEGA 
Bernoulli Box II 5%," 20 MB Int. w/card 
Bernoulli Box 11 54" 44 MB Int. w/card 


Bual 20 Ext. w/card PLOTTERS, DIGITIZERS 
& SCANNERS 
Hard Card 20 MB $529 Passport 20 Summesketch 12x12 Summesketch 12x18 


H 40 MB 4 Pp. al Celcomp 1023 Kurta 1212 SI 
ee ike aaEEoEs? Calcomp 1025 . ae Kurta 12 x 17 


Calcomp 1042 Kurta 36 x 48 


FOR ORDERS & SYSTEMS QUOTES: 


eliogton r oe 800-548-5105 


er \ CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 


6) e SHIPPING 312-228-6333 
pP roducts « Inc. TECHNICAL ASSISTANCE 312-228-1470 
3025-E S. MALMO Fax 312-228-0516 
ARLINGTON HEIGHTS, IL 60005 Prices and Availability Subject To Change Without Notice 








: 


Bringing you the best in IBM compatible 
peripherals since 1984. 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 810 
$189 


FX1050 
$429 


FX 850 
$339 


LQ 510 
$325 


PRINTERS 


EPSON 
LX 810 ...... $199 LQ 850 
$339 LQ 1050 
$429 LQ 950. 
$325 LQ 2550 


OKIDATA 


HEWLETT-PACKARD 
Laserjet IN. .c....-:cccecccceces Be 
Laserjet IID ..... . 
1MG Upgrede .. 
2 MG Upgrede .. 
4 MG Upgrade ... 


MODEMS & 
FACSIMILES 


Hayes 1200/2400 $289/$419 
Everex 1200/2400... . $79/$149 
Everex 2400 External aa 
Everex 2400 PS Il... 

Sharp FO-220 Fax 

Sharp FO-300 Fax .. 

Sharp FO-330 Fax 


NEC 
$529 POXL $1049 
seeeee- $689 P2200 


TOSHIBA 
321 S/L/341 S/L...... seeeee. $489/$589 


Quietwriter Ill .. 
Proprinter III 
Proprinter X24E .. 
Proprinter XL III 
Proprinter XL24E 


64K Ram Chips 
256K Chips 

256K Simms........ 
1 MG Simms 


80287-10MHZ/-16.......-+ oon 
80387-16MHZ/SX 


Compaq 386 1 MB/4 MB.... 


AST RAMPAGE AT NEC MULTISYNC IIA SHARP. 
W/2 MEGABYTES MONITOR © FO-300 FAX 
$799 $499 $1049 
EXTERNAL 5,” SEAGATE 30MB8 Mp 
FOR PSil HARD DISK KIT LASERJET if 


$179 


#28789n 


$279 


$1689 


LQ 850 
$515 


LQ 1050 
$715 


$389 


LQ 950 
$579 


LQ 2550 
$899 


SOFTWARE 


D Base II! Plus/IV 
Festbeck Plus ... 
Fremework 

Herverd Grephics.. 
IBM Displaywrite IV.. 
Lotus 123 

Managing Your Money 
Microsoft Excel/Word 
Multimate Adv. Il 

R Bese for DOS ... 
Symphony 

Ventura Desktop Publ. . 
Word Perfect 5.0..... 


MULTIFUNCTION 
BOARDS 


DFI W/SB4K oon ccc encecenccnsceees 
AST 6 Pack w/384K.. 
AST Rempege Plus .. 
AST 286-2 IV PSII 

AST Rempege AT w/512K 
AST Hotshot 

Everex PSII w/2 MG 
Orchid Tiny Turbo... 
Intel Above Boerd 286+ .. 
Inboard 386 w/adapter ... 
Irma Boerd........ fonees 
AST 5251-11E/5251-11+E 


MICE 


Mouse Systems 
POU cc ccaaies Ses 
Logitech ....... ojala eistoyoraln starelaysrossesacas $74 





* ISSUE HIGHLIGHTS x 


AST 6-PACK WORDPERFECT 
w/3e4K 8.0 
$199 $229 
INTEL 2MB UPGRADE FOR 
80387-20 HP LASERJET Hi 
$489 























Visa, MasterCard, Discover 










HOURS: r and American Express 
7 AM to 7 PM Monday-Friday Accepted. 
8 AM to 2 PM Saturday 
Call on Sunday zm = = 
IBM-NOVELL Copter wa compaa Dato 1% Consultant 
Network Support 20/40 Mb 2860 Mod 1 Laptop and Reseller 
$85/Hour $3800/$4300 $1810 $3250 Accrual Program 
1-800-634-8215 (852,485 paid in 1988) 
IBM PS/2 MONOCNROME MONITORS WYSE 50 Amber or Groen... .. $370 LX 800 30/180 cps... 
Mose 25 foe $1250 AMDEK 210/410 ‘ $79/145 WYSE 60 Amber or Green... ... ... $295 OFX 5000 ops. 
b Disk $1835 | COMPAQ Mono Amber/Green. .. $210 | WYSE8S.. -- 9040) tem 
Model 50-30 Mb Disk $2300 | COMPAQ VGAMono . . . $210 SOFTWARE Quickwriter 
frre ged en 18M PS/2 8503 see 2 $200 Aldus Pagemaker ..... oo $459 Quietwriter II 
Model 60-44 Mb Disk $3200 | MULTISYNC GS .... $249 | COMPAQ DOS 3.37... woe $89 Proprinter X240 
Model 70—60 Mb Disk Seat) | PACKARD BELL AmberGreen. $85 | Base IV $455 Proprinter XL 240... 
Model 70—120 p30 COLOR/EGA MONITORS Disp re ti eee wane: he Fees WL... 
Model 70-A21—120 Mb Disk AMDEK (800/072... $344/435 3/401... 
Model 80-—44 Mb Disk . $4250 | BM Ps/2 8512... : ie Gere Sanmerd 11 teeta teeenes han P2200 170/55 24 Wire $339 
fmm iba ee tenes $4800 oe niin = 5 : $500 5/2 Extende ee ie ae . $507 
Model ‘ $5000 | SAMSUNG ws $245 Lotus 1-2-3.V 2.01 Suave $292/299 A cere $705 
Model 80—314 Mb Disk $8200 ZENITH 1390. $405 Lotus Symphony . $420 POXL 400/140 cps $1025 
100% 18M internets MicroSoft Windows 286/386. $73/135 Color Option ......... $118 
COMPAQ VGA/CAD MONITORS MicroSoft Excall 
286 Mod 1/640 K $1670 | GOMPAO AGCM Monitor $1399 | MicroSoft Word/Work._. Okidata 
Teed at 840 K:Monitor’.. Serco | COMPAQ VGA Color . $520 | Muttimate Advantage 2 ae + SAT 
eee bestors Teor STaa/21Gee0 | IBM PSI2 8513... $515 | Norton Advanced Utilities Ses Le ele 
; re IBM PS/28514. 0... $1075 | Paradox 3.0... 993... vee $980 
386 Deskpro 20E 40 Mb/110 Mo $4475/5475 | BM ESI2 R518 Boro | bases 0. paneekie 
SBES Deskpro Modo $280Groy | NEC Multisync XL -.. ........ $2050 | Quicken aehees. KX 1180 | 192/38 ops... .... $178 
386/25 11 '$6900/6900 NEC MuitiSyne Plus. ..... .. $879 Smartcom tll ......... KX 1191 1240/48 cps... $235 
Portable II Model 4 $2700 NEC MuitiSyne 24/30... $519/679 Ventura Publishing KX 1124 192/48 cps $329 
Portable Ill $3400 PACKARD BELL... .. . $810 Word PertectS50 .... KX 1502 180/38 cps... $379 
Portable ill Model 40 $4050 ZENITH 1490. $619 KX 1595 240/51 cps... ww. $49 
LASER PRINTERS 
Portable 386 Model 40 . $5400 NETWORK guilea WX 1524 240/80 cps... $540 
Portable 366 Model 1 GA SSO $6800 NOVELL HP : Toshiba 
Laptop SLT 286 20/00 dem | HYUNDAI Oistess Workstation $631 [HP Laserset II with foier Express 2028 oe eos 610 
WESTERN DIGITAL 3 Node LAN bles HP ScanJet Plus COMM./EMULATION 
TOSHIBA LAPTOPS wWD Novell Driver........ NEC LC890 
71000 $775 Entry-level 286 Starter Kit, 4 Uners Bs PANASONIC KX4450 . 18M PS/2 50-80 5250 Emulation $675 
T1200FB/HB $1585/2399 NOVELLELSIT |. TOSHIBA PageLaser 12-6 ... IBM PC XT/AT 5250 Emulation... $675 
Ti600. $3250 NOVELL 286 Sottware Vi3.18 .. $2100 AST PC XT/AT 5250 Emulation... $575 
13100/200 . . $2800 NOVELL SFT Netware Level ll PLOTTERS/SCANNERS, ETC. 1BM PC XT/AT 3270 Emulation... $450 
nee Seeman $3500 V215 $3200 |} catComp a IBM PC XT/AT 3278/9 Emulation .. $490 
15200 40 Mb/100 Mb $6000/6800 INTERFACE CARDS HP Plotter 7440A/7475A $965/1399 IRMA Board . of Sean $Cail 
ZENITH LAPTOPS ARCNET PS110 HP Plotter 7550.22.22... $2920 JUS ROBOTICS 1200 int » $100 
Supersport a 3 $1525 ARCNET PC120 vies. $185 |] Sumaskoteh 12x12/12« 18 .'$375/690 | US Lt fe 2400 Int .._ $150 
Supersport Mod20 <3... 2... $2265 ARCNET PC260 :N PRINTERS HAYES 12008 int/SCil $243/262 
Supersport 286 Mod2a/4d'*”* '$3180/3515 NE 1000 Ethernet Card $325 HAYES 1200 Ext. $7 
Turbosport 386 Mod 40 w/o Modem $5050 NP 800 Ethemet Card: . $680 Diconix Hades ee = Hi 
pint be a tira $2600 ACCESSORIES went ei - $25 | Nene i200 wen Save 
ARCNET Passive Hub $90 
286 System $1200 ARCNET Active Hub $469 FX 850 260/84 cps $345 EVEREX 2400 invExt . $137/195 
8088 System $795 Ethernet Terminators $38 FX 1050 260/84 cps $510 MULTIFUNCTION CARDS 
DISK DRIVES Novell trained & authorized sales & support to postion feted EVEREX MagicCard OK. =... $100 
SEAATE 2) Mi Kl Hie TERMINALS LO 850 264/88 cps $510 | ASt aarenmper wrPSi2.o. peo} 
TE 40 Mb Kit XT $366 | [SM 3196 site LO. D50/2e4/a8\cps $730 | COMPAQ Mb Memory 386/20 & 206 $595 
SEAGATE 40 Mb ST 251-1 $439 | [BM 3197 Mono $1650 LO9SO 264/88 SCall__ [| COMPAQ 4Mb Memory 386/20 & 20€ $2200 
SEAGATE 80 MB 9 IBM 3197 Color $1750 Loto 400/1 $923 | COMPA IMb Memory 386S/Portable $595 
PROCOM Et 5.25" fr 85/3 “We Will Beat Any Price"’. .. Dick VIDEO BOARDS 
COMPAQ 1.44 1/3 HT $195 BeLANY, COMPAQ AG 1024 Board $1049 
MINISCRIBE 20 Mb Cee een oe oe 
PLUS 20 Mb/40 Mb Hard Card $535/647 COMPAQVGA. .. ee 
PROCOM 30 Mib/40 Mb $429/519 In Ilinols Call... GENOA Super Hi Res 800X600 $175 
PROCOM 45 Mb for PS/2 $795 : GENOA Super VGA... $310 
MAYNARD 20 Mb SCall PARADISE Auto Switch-480..".. $195 
CANON FAX $ on $800 PARADISE Vou Pha vaa te - $298/301 
a Li 2 Bee SALES ANO QUOTES (Outside illinois); 1-800-634-8215 tien Deke on 
MURATA M1200 . $Call SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170- 2 cNiPs aes 
bat Mell ae entice QUOTE-A-FAX: 1-312-325-4969 Intel 
SHARP FO500 $1400 © Corporata accounts call Brian BOBT-12/3-  $2201149/109 
TOSHIBA 2010 $1275 a ‘ Hie aren sega and COZB7-B/B/IWA .... $167/220/259/355 
TOS@A 190100 A sim Lease avallable. a 80387-16/2W/25/SX.. $369/40G/550/370 
; © Pnces reflect 3% cash discount. CCESSORIES 
Tose ac $1208 © $6,000,000.00 inventory in stock. = Blkowe AO Give tor parsonal ie A 0 
COPIERS © IBM AS/400 processes your order checks to clear, Kensington Mastorprece $95 
CANON PC3-2 $539 within minutes of receipt. Keytronics 101 Keyboard... $100 
CANON PCBRE $1000 © Wire transfer accepted. pine Cable 6710720 $2020 
CANON PC7 sizi0 = ° 24 hour burn In on sil CPUs. © Minimum $5.00 shipping/ i Sarge, rower ad iy iepevt(= 
Tenare an 570-1206 Stock orders placed by 3:00 CDT handling charge tan MICE 
18M 6157 for PS/2 $1350 shipped same day. # Restocking charge on returns. LOGITEGH PSD. oS 
IRWIN 40 Mb Intv/Ext . $465 Credit card and COD purchases © Educational PO's welcome LOGITECH C7 Serial 2. $69 
MAYNARD 80 Mb XT/AT Ii 881 LOGITECH Bus $74 
MAYNARD 80 Mb for PS/2 tS sg0g Subject to verificstton. © Comporate terms available Microsoft Mouse... stis 
MOUNTAIN 60 Mb $1199 18M Mouse . $75 


¢ International orders welcome. 


© Fraud aggressively prosecuted. 
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VNS includes many important options as standard: 
40MB Hard Disk, 1MB Memory and more! __ Priced at 


_ Meet us at Complete System Features: 
| = @ 32-bit Intel 80386-20 CPU 
: @ 1MB of 32-bit RAM on board expandable to 16MB 
sags eg = 16/20 MHZ keyboard selectable 

® ST-251-1 Seagate 40MB formatted 28ms high speed, 
with ultra high speed controller 1:1 interleave 

@ 1.2MB high capacity floppy drive 

® Super deluxe heavy duty tower case with 
7 half-height drive bays 

® High-resolution 12” non-glare amber display; 
Tilt and swivel base, Hercules-compatible Adapter 

® 101 key enhanced keyboard; pleasant 
“Tactile-Click” feel 

® 80287/387 math co-processors optional 

® Fully compatible with virtually all XT/AT and 
386 software 

System Upgrades: 

® VGA color upgrade — add only $495 

® EGA upgrade — add only $395 

8 80 MB — $395 

® Call for all other options and upgrades 


"20 MHZ SIVA 386 PE Please call us for information on the great 


makes anexcelient hie server.. ~ 
Bruce Brown LALHAG » 


XENIX Software/SIVA 386 System offer. 


Complete System Features: 

@ CPU 80C286 at 16/20 with Zero Wait RAM 

@ Expandable to 4MB on board (STD 1MB) 

§ Award BIOS with built-in setup 

@ A40OMB hard drive; 1.2MB floppy drive with high speed 
floppy/hard disk controller 1.1 interleave 

® High resolution 12” monochrome monitor with 
tilt and swivel base 

® Real time clock calendar with battery back-up 

® On board 80287 co-processor socket 

@ 416 bit and 1-8 bit expansion slots available 

@ 2-Serial, 1-Parallel and 1-Game port 

@ 101 keyboard fully AT-compatible 

@ DOS, 0S/2, XENIX-compatible 


Call us for delivery details on the popular 
12MHZ SIVA 286 Model 210 System at #1295 





CIRCLE 139 ON READER SERVICE CARD 
‘ 910 Boston Post Road « Mariboro, MA 01752 U.S.A. « In MA 508-481-3726 * FAX: 508-481-2218 
All prices subject to ) change without notice. ; Working Hours: $ a.m. - 6 p.m. E.S.T. Monday - Friday 


S\ 











Nobody Sells More 


30MB HARDCARD $319.00 


we SPECIAL FOR THE MONTH o& 


20MB HARDCARD $294.00 


om tT 























EXP Turbo/t0 


4.77-10Mhz Motherboard 


» 8088-1 Processor, 8087-Ready 


8 Expansion Slots 


© 2S6K RAM (Expandable) 


Award Blos, FCC Class 8’ Approved 
Nickel Plated Case w/Keylock 


@ 150 W Heavy Duty Switching Power Supply 
© Turbo, Power & Hard Drive LED's 


ae: 


® Hardware Reset and Turbo Switches 

» 101-Key Enhanced Keyboard 

» Hercules Compatible Mono Graphics 

» Samsung Hi-Res Amber Monitor w/TiIt & Swivel 


360KB Floppy Disk Drive 


® 30M8 Seagate Hard Disk Drive 
® Dual Floppy Controller 


e 


Dual Hard Disk Controiler 


» 2 Parallel Port 
© Serial Port 
© Game Port 


ee 


Clock Calendar w/Battery 8ack-up 
Complete Operations Documentation 
Full One Year Replacement Guarantee 


30MB Complete System $799 


Base System (minus 30MB HD) $ 


*Call for custom system configuration quote 


o 


a ) 


eoeceonecde 


® 














, i .2M8 Floppy Disk Drive 


EXD 286/12=16 


6, 8, 12, 16 Mhz Motherboard 
80286 Processor, 80287-Ready 
8 Expansion Slots 


» $12K RAM O-Wait, Expandable to 4M8 
» Award Blos, FCC Class ‘8’ Approved 


Nickel Plated Case w/Keylock 

200 W Heavy Duty Switching Power Supply 
Turbo, Power & Disk LED's 

Hardware Reset and Turbo Switches 

101-Key Enhanced Keyboard 

Hercules Compatible Mono Graphics 

Samsung Hi-Res Amber Monitor w/Tiit & Swivel 





70MB/23ms Hard Disk Drive 


» Hard Disk/Floppy Disk Controller | 
» 2 Serial Ports 

» Parallel Port 

» Game Port 


Clock Calendar w/8attery 8ack-up 
Complete Operations Documentation 
Full One Year Replacement Guarantee 


70MB Complete System... $1379 || 


Base System (Minus 70MB HD) 
*Cali for custom system configuration quote 





.. . . For Less! 


Powerkit” XT & AT Hard Disk PowerKits™ 


Comes Complete 
With... aT at peive aT DIVE 
_ Seagate Micropoiis 
Hard Drive ST225  20M8, 65ms HH. $238 $209 $ a 1335 © 72MB,50ms, FH $562 
A ST238 SOM, 85ms, HH 279 
Controller - XT only ST251  40MB, 40ms, HH 319 Miniscribe 
Cables ST251-1 40m, 28ms, HH 399 3963650 408, 61ms,HH . 297 
Partitioning software- $1277 858, 40ms, HN 304 379 3675 62MB, 61ms, HH 
on 40MB8 and up ST4096 80MB, 28ms, FH 500 336 8©=6 6085 «748, 28ms FH 329 


Front 8ezel Kalok G28 OM noes a) 29 
KL320 208, 40ms, HH 213 call Mitsubishi! 

Mone ataware KL330  30MB, 40ms, HH 33 cell = 4070X 70M8, 23ms, HH an 

Installation Manual 


Mounting rails - AT only |} exraa porus: quikmenu (c) Hard Drive Organizer - Regularly $79 95, ONLY $19.99 w/purchase of any Powerkit!™ 
4 Year Warranty SXTENOED MARRIATY: Ask your representative about low-cost EXPress 141 extended warranty plans! 
REMEMBER... We do Tandy modifications and also sel! higher capacity drives. 





Monitors 


12” Amber Monochrome, tiit/swivel 
42" Flatscreen Mono, tilt/swivel 

14" Amber Monochrome, tit/swivet 
14° RGM, CGA, titt/swivet 

14” ECA thit/swivel 

14° Multisync, EGA/VGA/PCGA/CGA/MDA 


Graphic Cards 


Achieve 


mcP Mono, Hercules Comp /Printer 


CGP Cotor/Printer 
EM512 1024x768 VGA 512K 258 Colors 
EGA Autoswitch 


REN/GRX 
VGA 16 color 256K on Board 


14° Muitisync HH... 


CM1430 44” Multi VGA, 1024x768/ .26DP_ .. 























Vt 34VMi80S C 
* WINOM INI NO4d TWwHads 





Controller Boards Co=Processors 


intel 
8087-3 SMN2, for XT $99 
H = an ST 19 8087-2 emnz, for XT $439 
8 Bit, MFM, ST: 8087-1 tonne, for XT 499 
He les 80287-6 Mhz, for 286 165 


8 Bit, STSOG A27K RL. 
18 Bit, MFM, Dual HD 
16 Bit, MFM, HO/FO 
16 Bit, RU, Dual HO 5187 
16 BIC, RLU, HO/FO $287 


@ ASK about .. 11 interieave 


80287-8 8MNzZ, for 286 
80287-10 fOMNZ, for 286 . 
80387-16 16 Mhz, for 388 
80387-20 20Mhz, for 586 
B0387-25 25mhz, for 586 


© includes: S yr warranty & instaliation/set-up manual 


¢: 
rg 











Modems Floppy Drives Tape Back=Ups 
Mitsumi Ces 




























INT-12 1200/300 Baud, Internat . $88 
EXT-12  4200/800 Baud, externa! $73 0503 560K, 5.25", .. XT60 40/60MB8 w/OC2000Tape,int forxT. $289 
INT-24 2400/1200/300 Baud, intemat . . §99 0509 1.28, 5.25" .. $86 AT60 40/60M8 w/DC2000 Tape int. for aT. .299 






EXT-24 2400/1200/300 Baud, external 129 0357 720K55" lw. $76 
© 12 Year WerraNtyRIDO% aves comielae 0359 1.44M8, 5.5”. $93 PS260 40/60MB w/0C2000Tape int forPs2. 365 





All Shipments Insured I=800=-3033=0177 


Same Day Shipping From Stock IF SUSY (313) 788-0133 


All Merchandise Guaranteed 10096 
Purchase Orders Accepted ORDER TOLL FREE EX Pp iS ESS 
With Approved Credit! 


HOURS: TECHNICAL SUPPORT (318) 661-3369 (| MICRO MART 


Monday thru Friday 9am. to7 pm A FAX LINE (343) 661-5732 5568 Drake Rd. © W. Bloomfield, Ml 48322 
Saturday 10am to5pm 


Prices shown are US currency and reflect a 3 5% Cash discount. Prices and availabilty subject to change COD 's and Prepays by castier's check only-personal and compan checks take 10 days to clear 
All returns must be insured Freight preneid and accompanied with avai EMM RMAe Michigan residents add 4% XT/AT are registered trademarks of IBM Corporation 
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HIGH QUALITY...LOW PRICE! 











Clone 286 With Clone 286 With 






Standerd Features of All Clone 286 Computers: 
®©640K/1MB RAM~ @ FCC Certified. 
Standard. © System Reset Switeh on 


ett tnterleave, 2 Floppy, the Front Panel. 


2 Hard Disk Controller @ Setup in ROM. 
(798 Kb/s RLL, 535 © 80287 Meth Co- 
Kb/s MFM). processor Socket. 

© 360K, 1.2Mort.44M = @ CPU Speed Switehable 
G3} Floppy Drive © Fully Expandeble. 

our choice), © Novell C ible 

© 01 Key Enhanced Key- OYE OMpanvle. 
board (Click-Tactile @ One Year Parts and 
Option add $20). Labor Warranty. 

©} Paratlet, 1 Serial, © PC-Write - QModem - 
t Joystick Port. ExpressCalc - Auto 

©@ 200 Watt PowerSuppty. Menu - HomeBase - 


@ On-Board Clock/Cal- Money Master - Clone 
endar w/ Batt. backup. Utilities - Findex. 


ax i= 


OUR GUARANTEE 
Clone Guarantee us sumpleand straighiforward. You have30 
days after receipt of yous Clone to sec if you and it are goingto be 
conpatiele Hf you are not satisfied with your Clone far any be 


reasoa within that time, you may return it for a full refund, less 


® CLONE COMPUTERS 


Clone 286 With 


{t ) | 0S; 


Pele ak 


shipping charges. Just don’ write in the manuals and damagcor 
Jose anything [het was in the onginal container, which also must 
returned You can void your warranty by failin, ee exercue: 
aormal care when hooking up or operating your 


SF ORDER TOLL FREE! 


Mons Fei. 9-7: Sat_ (6-3 
Call from anywhere In the meey vigies sad Hewat. 





Please sie to: 

LOW PRICE MEDIUM SPEED HIGH SPEED PC Magazine PO 

§ § § = FU, 
wegOO 21969., 22429F ——Box54099, Boulder, 


CO 80322. Include 

your mailing label 

from a recent issue 
of PC Magazine 
for faster service. 
Please allow up to 
60 days for change 
of address to take 
place. 


you. 
aN E 


Clone ERT) mn 
Estate rates, 1-800-527-0347 


CIRCLE 252 ON READER SERVICE CARD 


HEADSTART’ 
NNT TCT EAL (formerly Vendex) 


A Division of Marin Amarican Philipe Corporation 


From the largest full service reseller of Headstart computers In 
New England. Sele aupporting, and servicing Headaetart 
computers aince 198 


HEADSTAAT Ill 


$2000 OF FREE SOFTWARE 

DOS 3.3, GW Basic, 

Headstart Advanced Environment, 

Pop-Up programs, Floppy driver, 

Framework Il, 

Perepective 3-D Graphics 

ATI & Computer Ease Tutorial 
Software, 

Xtree-Herd Diek Maneger 

Splash VGA Paint, Publish-itl 

Chessmaster 2000 

Twist & Shout, Bookmark Plus 


80286-12/8 Mhz 

6.25° drive 360K/1.2 MB 

3.6° drive 720K/1.44 MB 

1M6 Ram, expandeble to 3 MB 

32 MB herd disk, 26 ms/1.1 
interleave 


16 bit VGA autoswitch 


3 full length 8/16 bit exp. slots 


TECH SUPPORT: 1-800-PC COACH 18 MONTH ON SITE WARRANTY 


- GENERAL COMPUTER STORES 


680 Worceater Road, Framingham, MA 01701 


6 yrrr member: Better Bueineee Bureeu, Netionel Office Producte 
Association, Association of Computer Retailers 


HEADSTART 
Headstart (I(XT) .. « SCALL 
Headstart ((286) ...........$CALL 
Headetart PRO(386) . . ++ SCALL 
VGA Color .....04.. + SCALL 
VGA White .......6see00.. SCALL 
CGA « SCALL 


30 DAY MONEY BACK 
QUARANTY 
on Headatart Computers 
Knot completely satisfied within 30 
days of delivery return for retund of 
computer purchase. All iteme muet 
be returned In ssme condition es 
when received. Does not include 
retum freight, shipping or hendling. 





see veecceercesensee 


HYUNDAI 
(18 Month On Site Warranty) 
Super 16X, 10Mhz XT, 640K, 
CGA/Mono, P/S, DOS 3.3, Basic, 
MS-Works 
1-3.5" drive (3 maximum) $789 


Super 16TE, 10Mhz XT, 640K, CGA/ 
mono, P/S, DOS 3.3, Basle, Electric 


Deek SW. 
1 floppy-$750 2 floppy-$835 


Super 286c, 10Mhz AT, 640K, 1.2 MB 
drive, P/S, DOS 3.3, Basic ...,. $935 
EGA graphics board .... 

Muiti-video board .. 
12 inch Amber 
14 Inch Fiat Amber ... 

14 Inch CGA (640 x 200) . é 

14 inch EGA (640 x 350) ...... . $360 





MAIL ORDER DIVISION 
Hours (Eastern Standard Time) 


EVEREX 

NEW Excel Stream 60w/QIC-02 1/2 
card controller, Ext. 60 MB cartridge 
tape BU. Image BU SMB/Min... . $890 

MICROSOLUTIONS 
Megamate (PC, XT, AT)-Ext 3.5” 
autosensor 1.44/720K drive wi/‘/z eize 
controlier. 1 yr wty 


CIRCLE 737 ON READER SERVICE CARD 





M-Th 11-7, Fri & Sat. 11-6 
ORDERS ONLY: 1-800-876-7626 
In Mass., orders: (508) 679-7625 


Customer Service: (508) 879-8774 
MC, VISA, CHECKS, MONEY 
ORDERS. MA add 5% ssies tax. 
Shipping chsrges additional. 
Prices/evailabillty subject 

to chenge 





DISTRIBUWARE 


Featuring Quality Acer ¢¢ Products 


« One year warranty 

* Immediate defective 
replacement with 
new product 


« No surcharge for credit 
card orders 

* Quantity discounts 
available 


Networking 


luisa Printer 
$1395 LP-76 Cards 


Fully HP Series II" compatible» Optional Second Paper Tray 
512 KB expandable to 4.5 MB Extends paper capacity to 400 sheets 
faster output © Six (6) resident fonts w/23 symbol sets 


1200 Internal $69 
2400 Internal $139 
2400 MNP4 Internal $229 


/ Acer font 
cartridge of 


your chuice with 


[200External $99 

2400 External $160 
2400 MNP4J External $27) 
All modems are Hayes* 


compatible and bundled with 
Bitcom Software 


Terminals 
VT 320 


BASED ON 
LINK MC5 


© 14” Flat Screen (Amber or Page White) 
 ASCITVANSI/ PC Mode 

* DEC or PC Keyboard 

© Reduced Screen Flicker (78 Hz) 

© 2 Serial, [ Parallel Port STD 


Hand-Held 


Scanner $179 
©2.5° width 


© 400/300/200 DPI Resolution 
© Includes scanning software and 
Interface 


© Works with Ventura, PageMaker, 
Windows Paint, and WordPerfect 5.0 


— 
Weservice, support and warranty == 
everything we sell. L 


raat of laser printer 


LP-76 Accessories 


OPC Magazine $159 

Cleaning Kit $69 

Optional 2nd Paper Tray $419 

Toner Cartridges for Ricoh 1060 
Engines $20 

Font Cartridges 
(A.C,D,E,G,H) $99 

Font Cartridges (BFK, 
NPQTUNY) $149 

Font Cartridges(R.Z) $179 

Memory Board Expansion Cards 
(IMB) 549 

Memory Board Expansion 
Cards(2MB) 8699 

Memory Boand Expansion 
Cards(4MB) $1349 

6 foot parallel cables $10 


12” SoRwhite MM-211 $99 
14” Softwhite MM-M $125, 
MM” AmberADM-1 $135 
M4" RGB Monitor $265 
14” VGA Mono 7004 $159 
14” VGAColor 7013 $419 


1-800-937-0220 


Call (408) 954-1100 for technical support. 
Hours Monday-Friday 7:30am-5:30pm PS.T. 


ARCNET Board $139 
ETHERNET Board $199 


Mouses 
© Two Button $48 
© 200 DPI Resolution 


6710 Microsoft® Compatible 
6720 PS/2° Compatible 


Video Adapters 


Mono Adapter MGC $79 
RGB Adapter MGC $79 
VGA Adapter 8211 $230 


Miscellaneous 


Batteries 3V, 3.6V, 4.5V $15 
LaserPlotter $98 
LaserControl $99 


Shipping and handling fees are an extra charge All products come with a one (I) year warranty 
Defective merchandise will be replaced by us with new product during the warranty period 


No sarcherge for credit card orders, Quantity discounts ovailable Minimum order $50, 


We accept Mastert ‘ard, VISA, Cashters Checks, Personal and Company Checks Alkyw 10 days for personal and company 
checks to clear Appticahle sales tax for California residenta Fourteen (14) day money back guarantee Return of defective 
merchandise must have RMA number All pnees subject lochange withnut notice, 

© 1080 DistrihyWare isa division of Acee Technologies Corporation. Hayes ix aregintered trademark of Hayes Microcomputer Products Inc 
HP Serves I is a trademark of Hewlett Packard PS/2 is a registered trademark of International Business Machines Corp Microsoft is a 


temstered trademark of Microsoft Corp. Ali other products and nares are trademarks and registered trademarks of thelr respective companies 
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USA FLEX Has Quality, Name-Brand Products 
at UNBEATABLE PRICES!! 


: Prints up to 8 pages per minute 
+ 360 x 360 dpi resolution 

- Postscript compatible 

» 3MB of memory 


+ Dual 250 capacity sheet input paper bins 


- Envelope feeder included 


- Parallel, serial and AppleTalk interfaces 


$3139 
gam 


+ 28 dat pitch 





data 
syst 


- High contrast non-glare screen (up to 50% 
brighter and 70% greater contrast 
+ Analog signal input 


LX-B00 cecsssscee $476 15-pin interface cable included 
$ - Full support of IBM VGA 

EX-B00 ..scccssse OED stannen 

FX-B50 cccccssccsssncsseneesee 5338 QUALITY TESTED 








La-1050 .. ..°718 
FX-1050 .. °438 
MONO SOF ec cccScescsssscrasseensee ease 5568 
ECE DSS Seer ecssszicsscocnnstescatobtied 5908 
COLO 
MEMORY SYSTEMS INc. 


920 MB Tave Rackun Svetem 


intemal System... 
extemal System 
3M DC2000 40/80MB Data Cart.*16.99 
DE! DC2000x! 60/120 | MB Cart. $23.95 





Prints 11 pages per minute 
- Two 250-sheet letter cassettes 
300 dots per inch 
5 popular printer emulations 
512K RAM with optional memory 
upgrade to 1.5MB 
11 built-in fonts 


$1389 


14" FLAT TENSION MASK MONITOR 


ems 





°579 


“smalltalk" 1200 BPS Internal 





D1-ST™ : 548 
“smalitalk" 1200 BPS External 
DUO MMM oes J 869 
“desktalk" 2400 BPS Internal 
DEETM AME reece §99 
“desktalk" 2400 BPS Extemal 
Di QADIMPeeg9 ccc me $419 
“desktalk II" 2400 BPS Intemal 
D1-48FTME MNP Error Correction... *129 
“desktalk I" 2400 BPS Extemal 
D1-24DTME .... MNP Error Cerrection.... $149 
FAX MACHINES 
SHARP FO220 Fx10220 5849 
SHARP FO330 1021....... 51099 
MURATA M-1200 1/2200 ..... 5649 
MURATA M-16007x.112600 .... 8799 
CANON FAXPHONE 8 FxH0Ne8... *699 


CANON FAXPHONE 15 rxexoners *799 
CANON FAXPHONE 20 FxPH0ne20 $999 
CANON FAXPHONE 25-xex0Ne25 1699 





Samsung 14" EGA .... 
Samsung 14" VGA ... 
Samsung 14" MultiSync... eo 
Magnavox 13” White VGA ......°125 
Magnavox 13" RGB .2...00...0...0. °235 
Magnavox 13" EGA ccssscsssseseee °S39 
Magnavox 13” VGA ....c..s00000. >369 
NEC 19” MultiSync XL . $ 
NEC 14" MultiSync 2A . 
NEC 14" MultiSync GS . 
NEC 14” MultiSync 3D . 
Zenith 14” FTM VGA 
Save $20 on any Monitor and 
Paradise Video Card Combinationii 


P 











J 
1 aay J — 

Mono/Color 01-Pav §99 
Basic EGA 01-P¢GA.. .. §149 
Auto Mone EGA o1-mecs.......... °169 
Auto 480 EGA oz paszso............ *179 
VGA Plus 02-9vcaPius.............. $249 
VGA Plus 16 o1Pvcsri6 5299 
VGA Professional o1-vciPro... *399 


a ‘CALL TOLL FREE 7 TO 7 MONDAY THRU FRIDAY-9 TO 2 saturvay: 1-800-872-3539 





prepaid o 
accepte ane 
ey No $2 

7 orginal packin 







Visa, Mastercard and 


FAX # 312-351-7204 
For Technical or Customer Service 
312-351-7172 


135 N. Brandon Drive 
Glendale Heights, iL 60139 


ist be 


EPSON 





LQ-2550 

¢ Wide carriage, 24-pin impact 
dot matrik printer , f 

¢ 136 colurins y 

#333\CPS-craft, 114 CPS-La 

¢ Built-in'7 color printing > 

* Bi-directional logic seeking 


9 ow printing 
99 Bee" 
VQ ne ° M 
wiormne* ans - 8 Mies 
2 oon co Grane cian Rebates from 
0 ANG CFSp 0° $25 to $100 
A BOO) gor (On Selected Printers) 
e 
ie from EPSON 
6 
iM 
grt O% cy 2 yy 
RCA gee 
a 764 i \S er 
5a Croat  - EXx-800 
an Y #9-pin printhead 
¢ 80 columns 
« 300 CPS-draft, 60 CPS-NLO 
g00 * Parallel and sefiai intenface 
ur anrne? pore 
“oie OY ans Cl 
ys cow gratts Ne _ LQ-1 050 
- 180 cel wer , * 24-pin printhead 
. para * 136 column 





¢ 264 CPS-draft, 88 CPS-LO 
CIRCLE 105 ON READER SERVICE CARD 


OUR PRICES ARE SO LOW WE CAN'T PRINT THEM!! 


i‘ 


*CALL TOLL FREE 7 TD 7 MONDAY THRU FRIDAY-9 TD 2 SATURDAY* 
= ll 5 


SPE S Sen | eek 


ORDERING INFORMATION Minimum order $100. Shippping and handing additional No surcharge for MasterCatd or Visa Viss Mastercard 312-351-7172 

and prepaidorders accepted Credit card orders nol charged until order has been shipped Corporations rated 3A2 or better and govermeni accounts, 

are acceptedon anet30basis CO D orders under $500 add $5 00 specialhandiing charge CO D orders over $500 ada $10 00 spaciai handing 135 N. Brandon Drive 
charge No sales tax outside of IL All returns must have prior approval trom our Customer Service Department (312) 351 7172 Ail returns must Glendale Heights It 60139 
be im onginat packing material and inciude all warranty cards and manuals All pices and Specifications are subjeci to change withoul notice ‘ 





CIRCLE 105 ON READER SERVICE CARD 


THE FIRST NAME IN TRUE OEM COMPATIBILITY 





NATIONWIDE 


1-800-292-6272 


FAX 


1-301-561-4659 


MARYLAND LOCAL 


1-301-561-0200 


a 


Usa of equipment manufacturer's 
names is for idantification only. 
NCRC is in no way affiliated for the 
OEMs listed. 


No Description 
289 Alps 2000............ 
050 Anadax 9500/9600. 
180 Appia Imagawritar coior.. 
114 Apple Imagewrlter/OMP. 
102 Brother M1409... 
127 Brothar M1509/1709. 
131D Burroughs B-9246-3/6 
104 Canan A-1200 
113° Cantronics 150/152.. 
109 Cantronics 350/351/352/353 . 
112 Cantronics 704/705/753.. 
118 Citizan LSP 120D/1800.. 
189 Citizan MSP 10/20 
167 Citizan MSP 15/25 
123. Comrax 420.......... 
114 ‘C. Itoh 1550/7500/8510 
120 Data Ganeral LP2........ 
130 Data Products M-100L/120/200 
131D Data Products B-300/600... 
137 Oata Products B-900/1000 . 
135 Data Royal 5000... 
990 Datatrol/LRC MP40.. 
135 Data South 180/220/5180 
160 Oac LA 34/100/210 Lettarprinter . 


156 Oiablo 1660/2300 Matrix. 
153 Diablo Hytypa II Nylon 
280 Epson EX 800/1000...... 
185 Epson FX/MX/RX 70/80/85. 
187 Epson FX/MX/RX 100/185/288.. 
266 Epson Lq/500/Lq 800/Lq 850H.D. 
289 Epson Lq 1000 H.D./Lq 1050 
163 Epson Lq 1500....... 
281 Epson Lg 2500H.0. . 
283 Epson Lq 2550... 
175 Epson Lx 80/90. 
226 = ©Facit 2301/4512/4514 
133 Facit 4500/4510/4511/4513. 
135 Facit 4520/4525/4526/4528. 
991 Fujitsu DMPG 9/DX2100-2200.. 
146 ~Hawlatt Packard 2608.. 
145 Hawiett Packard 2631A 
231 = Taily 1000/Honaywall 9mm G.P. 
181 IBM 3287/3815 Sil.Dol.Cup/Loop 
195 IBM 3287/3819 Silver Dol. Cart. 
182 = 1BM 3288 1/2” Harmonica... 
185 IBM 3778 3/4” Harmonica.. 
166 IBM 4201 ProPrinter II . 
176 iBM 4202 ProPrinter XL.. 
177 IBM 4207 ProPrintar X24 
211 IBM 4206 ProPrinter XL24.. 
184 IBM 4224.. 
IBM 4234.. 


CARTRIDGE RIBBONS (NYLON) 
. rice Ea. (Black)| 178 IDS Prism Black 132/2080/2132... 


178A IOS Prism Primary RD/BL/GR/B...... 


















































11.25 | 222- IBM 8240 


9566 Deereco Road e Timonium, Maryiand 21093 


PA% NCRC GUARANTEE 









return of ihe marchanaise 


No. 


178B IDS Prism Process CY/MA/Y/BL. 
286 Mannesmann Telly 85. 
285 Mannesmann Tally 66. 
233. ~MannasmannTally1000/1200/1600. 
204 Mannesmann Tally 120/160.. 
205 Mannesmann Tally 140/160.. 
200 NEC 5500/7700 Nylon Cart. .. 
. 114. NEC 8023 PC/8024 PC/8027 PC.. 
9.35 | 680 NEC Pinwritar P1/P2/P6. 
4.95 | 661 NEC Pinwritar P3/P7... 
4.95 | 662 NEC Pinwritar PS H.0. 
2.75 | 663 NEC P2200H.D. 
3.85 | 210 NEC 5200/5300. 
7.55 | 208 Okidata 182/183/192/193/320/321 . 
3.25 | 206 Okidata 292....... 
6.35 | 208 Okidata 293/294 
3.85 | 212 Okidata 393........ 
5.45 | 217 Panasonic KXP 1080/1091/1092.. 
7.15 | 220 Panasonic KXP 1524.......... 
2.85 | 226 Radio Shack DMP 400/LPVi.. 
4.55 235 RadioShackDMP100/LPVII/TRSSOLPII 
2.85 282 Radio Shack/DMP 130 
3.25 | 282 Seikosha SP800/1000. 
3.25 | 261 Star Micronics NB/NL/NP/NX 10 
3.85 | 264 “Star Micronics NL/NP/NX 15 
3.25 | 288 Star Micronics NX1000... 
4.65 | 267 Star Micronics NX2400... 
2.75 | 262 Star Micronics Radix 10/SR 10 
3.85 | 263 Star Micronics Radix 15/SR15. 
3.85 | 290 Star Micronics SD10... 
. 291 Star Micronics SD15 
3.25, 135 Talax 287D/28702.... 
4.95 | 242 Taxas Instruments 650/850XL/855. 





2.75 | 245 Toshiba P321/P951........0 
3.25 | 245 Toshiba P1340/P1350/P1351 
4.15 | 246 Toshiba P321SL/P341SL 


4.35 | 1310 Univac 0769/0790. 


42.08 CARTRIDGE RIBBONS | FILM 


2.75 | 308 BrotharEM80/100/200 Corr...... 
1.95 | 307 Brothar EM200 HR15/25/40 M/S . 
2.75 | 227 CPT Rotary 8/9 M/S. 
3.35 | 158 Diablo Hytypa lI M/S.. 
3.85 | 317 Diablo Xarox Mamorywriter ... 
4.15 | 3348 Epson DX 10/20/35 M/S . 
4.95 | 168 Facit 4580/8000 Corr. 
4.95 | 1960EM-IBM5218/5219 Displaywritar 
8.35 M/S OEM. 


"CALL US FOR VOLUME 
DISCOUNT PRICING” 








We will never knowingly disappoint you I tor any reason your 
purchase does not give you compleie satistaction tha fuil 
purchase prea will be cheerfully refundad immediately upon 


We have always believed thai no sale is complete unt the 
cusiomar has received total salisfachon trom our producis 


Philip S. Bemcager President 
ae fae ae 


COLORS ... BLUE — GREEN — PURPLE — REO 
Add $1.10 to your prica par unit — Nylon only 











































4.9 | 243  Taxas instrumants 880/880XL/885. 


















QUALITY 
SERVICE 
PRICING 


BUY DIRECT FROM 
THE MANUFACTURER 


STOP THROWING AWAY 
YOUR DOLLARS 


$$ $ &# 


Wa manufactura our products with tha 
finast matrix inks, pramium high dan- 
sity nylon, pracision anginaarad pias- 
tics and “Ram” air rafrigaratad loading 
aquipmant. 


















No. Oaseription Price Ea. (Biack) 
8120EM-IBM Ouietwriter N/C. 
740 IBM Wheelwritar Corr. 
730 IBM Wheelprinter M/S... 
320 IBM Salectric i) H.Y. Corr. 
2020EM-NEC2000/3500/6800FlipM/S... 
201 NEC 5500/7700 Spinwriter M/S... 
303 Nakajima Corr. 
304 Nakajima M/S 
334 = Olivetti ET 201/ 
3348 Ollivatti ET 121/351 M/S. 
222 Ouma I/Sprint 3/5 M/S. 
223A Ouma Ili Oulck Load. Fi 
219 Ouma IV Sprint 7,8,9,10,11,12 M/S.....3.25 
227 Ricoh 1300/1800 M/S. 
251 Wang Systam5581/654 






























TWIN SPOOL RIBBONS - NYLON 
445 Burroughs 9245/9247 5M . 
453 CDC 100/200/300....... 
450 Cantronics 100/300/500. 
463 Data 100/300/400....... 
454 Dacision Data 6807/6811/6814 
455 Oec writer LA 30/36... 
458 Dec writer LA 120/180 
480 Facit 4540/4542 Biack 
482 iBM 3262/5262. 
465 iBM 3525 T/S 
463 IBM 5211... 
464 IBM 5225/52 ia 
470 Okidata 80, 82, 92, 93. 
471 Okidata 84, 94......... 
487 — Printronix 150/300/800 .. 
955A Saiko Univarsai Black/Rad 
470 Star Micronics Gamini 10/10X 
455 Taxas Instrumants 800/810/815. 
458 Taxas Instrumants Omni 620... 
401 Wang 2221/5521... ssesessne 


WIDE COMPUTER RIBBONS 
OO56P-BST 14°x10 yds... 
0106P-Burroughs 9246 15°x20 yds A 
0158P-Control Data COC 15”x25 yds. 20.65 
0258P-Data Products 2230/2330 

18°X15 YS. .ceesesccnnees ae 
0276P-Data Products 2400 14%4"x15yds. . 
0358P-Documation 1200 15"x20 yds. .. 
0458P-Honaywall Pru1200 17.6"x22yds. . 
0106P-Hitachi 15x20 yd5. ........ses000 
OS556P-IBM 1403/3203/4245 14”x20 yd 
0658P-IBM 3211/Oocumation 17"x20yds. ..17.85 
0758P-IBM 4248 w/imposar Strip 

184"x20 yds. 
0878P-IBM 8282 14"x20yrds 
O956P-Univac 0770 15°x55 y 
0978P-Univac 0776 15%"x20 yds. 



























































t to changa without notica, “$5.00 shipping and handling charga on ail ordars undar $50.00 
Ovar $50.00 actual fraight is chargad. 


See why corporations such as General Motors, Mobil Oii, AT&T, Eastman Kodak, the U.S. Postai 
Service and thousands more are now using National Computer %@8QA8 ~ brand products 


SAVE 50% or more with our National Computer SAS6QAS" brand products. 


CIRCLE 344 ON READER SERVICE CARD 


* QUALITY PRODUCTS 
* COMPETITIVE PRICING » PROMPT DELIVERY 
24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-5PM PST) 


ETAAK) 


ANNIVERSARY 


“YEAR 


1974 - 1989 


DFi Handy Scanner 

and aa 

3 Button Mice | 

for IBM PC/XT/AT 

FREE DPE Software 

with HS3000! 

The HS3000 offers e full 4 inch 

window et 400dp1 resolution. 

Scan photos. logos, drawings, etc. 

Can be used with today’s most 

Populer applications 

HS3000 Handy Scannerccccscccesece $1 99.95 

DMS200 = 200pPt3-Button Ser Mouse $39.95 

DMS200S 2o00nr! 3.Button Ser. Mouse $59.95 
w/Or. HALO Sottw: 


Pentagon ios 
Systems, Inc. a! 
Security | 


Access Card 

for IBM PC/XT/AT and me 

Compatible Computers °°" 

* The SAC! 1s en access contro! card thet nama unau- 
thonzed access to your computer through user passwords « 
Protects your elles, against intrusion and corruption et- 
tempts » Allows up to 10 programmable passwords » Menu- 
dnven + Manual included « One-Year Werrenty 


HS3000 Pictured 


SAC1 secunty Access Cars $449.06 $129.95 


Intel Connection Coprocessor, Modem, 
inboard . 

386/PC & 

Above 

Board 

PLUS 


CB6000 only: Send/receive FAXes or EMAIL end keep com- 
Puting white ell this runs in the back: SRO Easy-to-use 
menu-dnven softwere. Includes 2 


CB6000 Connection Coprocessoreess $699. 95 
CB6010 mocem opnontorces000 $249.95 
1B1200 inboard s86Pc wima Ram $599.95 
MB4320 above Board 286 PLUS..... $429.95 


MB4420 foo Goad 206 PLUS mut $529.95 


function board w/ 512K RAM 
Star Multi-Font Dot Matrix Printer 


© 9-pin dot matirx 
ar ~s 


tronics paretiel in. 
tertece » Epson or 
IBM modes 

* Pant in Couner, 
Sensert, Orator-1 
end 2, condensed 
Pica. Elite and ital- 
ic in all modes 


NX1000...... 


Jameco Switch 
Boxes 

¢ Female Connectors 
+ All Pina Switched 
Part No, Description Price 
JE1170 0825-pn AB Switchsesssssrree $22.95 
JE1171  b25.pin ABC Switchecesesee $27.95 
JE1172 0825.9: ABCD Switcheessres $29.95 
JE1173  controncs36-pin AB Switches. $24.95 
JE1174 Centronics36-pin A/B/C Switch. $27.95 


Jameco 256K 

Smart Parallel 

Printer Buffer 

and Parallel/ 

Serial 

Converters ee 
PP256: + 256K RAM high PP256 Pictured 

speed bulfer accepts data from your computer at e very fast 
rate end outputs it to your pnnter while you keep working 

« Female 36-pin Centronics connectors 

SPt00 & PS100: + Senel to Paralie! end Peraite! to Serie! 
Converters « Feature one female DB25 end one male 36-pin 
Centronics connector 


PP256 256K Parole! Printer Butterseses $1 69.95 
$P100 = Senaito Peratte! Convartersseese $59.95 
PS100  Peralielto Seria! Convertersesess $59.95 


Road 


pnnt heed + Cen- 
eee 


220 199.95 


JE1170 
Pictured 


1355 
Belmont, CA 
24 Hour Order Hotline (415) 592-8097 
FAX's bebe) §92- Fee hahs (415) 595-2664 


Telex 176043 - 
Data pipes 50¢ Lou * rn 
© 1989 Jameco Electronics 6/69 
18M is e registered trademark of 
Intemational Business Machines 


ck; Jameco Bimt 


24-Hour Order Hotline (415) 592-8097 « The Followin: 
¢ Customer Service (415) 592-8121 » Technical Assistance (415) 592-' 


Eh - fe h- vg 


111-KEY CALCULATOR KEYBOARD 


With Solar 
crea 
ee 


ay 


PATTI 


JE2016 Pictured 


JE2016 (only): « Solar powered calculator + 111-key Enhanced layout « Tactile 
touch keyswitches « 12 function keys * Switchable between PC/XT or AT 
JE2016 Enh. 111-Key PC/XTAT Keyboard wiCalculator ...... $79.95 
JE1016 — Enhanced 101-Key PC/XT/AT Keyboarde.cereerersesere j 
JE1015 Standard 84-Key PC/XT/AT (AT layout) Keyboarde.ssee 


IBM COMPATIBLE DISPLAY MONITORS 
12" Amber Monochrome severe $99.95 
14° AGB 640x240. scesseessonsenes $249.95 
EGA 14° 720x350 ....6300:06 $369.95 
EGA Monitor & Card ..§640.06 $499.95 
14° Multscan 800x560 $648,065 $499.95 
QC1478 14° VGA 720x480 .,...6440:06 $399.95 
JE2055 VGA Monitor & Card ..6640:06 $599.95 


JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


360K/720K/1.2MB/1.44MB Floppy Disk Controtier Card (PC/XT/AT).u. $49.95 
360K/720K/t 2MB/1.44MB Floppy/Hard Disk ControllerCerd (PC/XT).. $129.95 
360K/720K/1.2MB/1.44MB Floppy/Hard Disk Controtier Card (AT)... $149.95 
Monochrome Grephics Card w/Perellel Printer Port (PC/XT/AT).scsserer $59.95 
Color Graphics Card w/Peralle! Pantes Port (PC/XT/AT). evvseereore $49.95 
EGA Card w/256K Video RAM (PC/KT/AT) ssssscossssssesseeseessoeser sees - $159.95 
Orchid 8-Bit VGA Card w/256K Video RAM (PC/XT/AT)..010,.626006 $249.95 
Orchid 8/16-B82 VGA Card w/256K Video RAM (PC/XT/AT)...€840:06 $329.95 
VO Card wiSenal, Game, Printer Port & Real Time Clock (PC/XT) owe. $59.95 
RS232 Senat Halt Card (PC/XT)serecsecvssssoosensesessoes veonsnoe - $29.95 
RS232 Senet Halt Card (AT) ssceccscrsreesesenereneoees aecese $34.95 
VO Card w/Serie!l, Game end Parelie! Panter Port (AT)... wwe $59.95 
2MB Expanded or Extended Memory Cerd (zero-K on-board) (AT). $119.95 


SEAGATE HALF-HEIGHT HARD DISK DRIVES 


20MB Dnve only (PC/XT/AT) $224.95 Your One-Stop Center for 


20MB wiControlter (PC/XT) $269.95 
pie, celstony $339 95 Hard Disk osve Needs! 


30MB Drive only (PC/XT/AT) $249.95 
30MB wiController (PC/XT) $299.95 
30MB w/Controtier (AT) $389.95 
40MB Drive only (PC/XT/AT) $379.95 
40MB w/Controlier (PC/XT) $419.95 
40MB w/Controlier (AT) $489.95 
40MB Fast 28ms (Drive only) $469.95 
6OMB Drive only (PC/XT/AT) $449.95 
6OMB wiController (PC/XT) $499.95 
6OMB wiController (AT) $589.95 


IBM PC/XT/AT COMPATIBLE MOTHERBOARDS 


JE1001 
JE1002 
JE3005 
JE3010 
JE3020 


AMBER 
HDS5SH 

TM5154 
JE1059 
T5155 


JE1052 
JE1055 
GC1500 
GC1501 
JE1060 
JE1061 
JE1062 
JE1065 
JE1081 


Baby 8/12MHz (AT) ..s.000 

Baby 8/16MHz NEAT (AT) ..... 

Baby 16MHz 80386 (AT) .....64400:06 $999.95 

JE3025 Baby 20MHz 80386 (AT) .....64400,06 $1199.95 

JE3026 Full-Size 25MHz 80386 (AT) §2200,06 $1999.95 JE3025 Pictured 


IBM PC/XT/AT COMPATIBLE 5.25" DISK DRIVES 


JE1020 5.25° 360KB (PC/XT/AT) Black $89.95 
JE1021 5.25° 360KB (PC/XT/AT) Baige $89.95 
JE1022 5.25°1.2M8 (PC/XT/AT) Beige $99.95 
FDS55B Teac 525° 360KB (PC/XT/AT) $99.95 
FDSSGFV Teec 525° 1.2MB(PC/XT/AT) $119.95 Seg 

IBM PC/XT/AT COMPATIBLE MODEMS 
1200P 1200/2300 Baud Pocket-Size Modem (PC/XT/AT)sccrsvessseveserereserere FOOOS $89.95 
2400P 2400/1200/300 Baud Pocket-Size Modem (PC/XT/AT) csssssreevossereceeeeseeress $149.95 
1200H 1200/300 Baud Internat Modem w/ProComm Comm Softwere (PC/XT/AT).. $69.95 
2400H 2400/1200/300 Baud intemal Modem w/ProComm Comm. Stwr. (PC/XT/AT) $129.95 
1200C 1200/300 Baud Extermai Modem w/PreComm Comm Stwr. (PC/XT/AT).0. $99.95 
2400C 2400/1200/300 Baud External Modem w/ProComm Comm. Stwr. (PC/XT/AT) $169.95 


ameco = 


415-592-8121 


Sony 720Kb 3.5" 
Floppy Disk Drive 


« For use with IBM PC/XT/AT and com- 
patible computers « Double-sided, double 
Gensity » 135TPI > 160 tracks * Rotation 
speed 300rpm + Size 4°W x 6°D x 1°H 


MPF11 720Kb Drive......$69.95 
SMK —_5.25° Mounting Kit... $14 

Toshiba 3.5" 

720Kb and 

1.44Mb Floppy 

Disk Drives 

for IBM PC/XT/AT 

« Includes unrversal mounbng hardware # 

352KU 3.5" 720K Disk Drveseeee $109.95 
S56KU 3.5" 1.44MB Disk Drives. $129.95 


30MB Hard Disk Card 
tor IBM PC/XT 


tin. 
SAB osccl ictescc chet. MOSTO: 95 


Colorado Memory 40MB Tape 
Back-Up for IBM PC/XT/AT 
DJ10 some Tape Back-Up and Tape... $349.95 
TB40 —40MB Tape Cartridge serrervsrserveeree $24.95 


RIX EGA and VGA 

Paint Software 

Feetures: « Pop-up menus « Zoom 

image windows « 9 to 72 point and 

34 contemporery fonts « Line 

smoothing » Mouse/keyboard oper: 

abon + Print capability for almost 

eny dot-matrix, color, of laser print- 

er + Slide show capability 

EGAP EGA Paint Programs vececccacsees $79.95 
VGAP_ vaca Paint Progremsssssessseeee $119.95 


Computer Accessorles 


clan m. 


Universal Printer Stand.seveeeee $9.95 
Tit Swrvet Monrtor Bas@esccscsee $1 1.95 
Tilt Swrvet Mon, Base wiPwr cr $39.95 
Metal Keyboard Drawer. .arrcccs $34.95 
Adjustable Copy Holderesscescee $1 4.95 
80 Column Printer Stend. 2-00» $13.95 
132 Column Printer Standecccess $1 4.95 
Adjustable CRT Standerro+e0000 $69.95 


IBM Compatible 
Cases and Power Supplies 


Flip-Top Standard PC/XT Cas@sessseee $34.95 
Flip-Top Baby AT Case.se+0000 66008 $54.95 
Side Baby AT Case.ecsseser 6006 $59.95 
150 watt PC/XT Power Supptysccscssenens $59.95 
200 watt Baby AT Power Supplyssesee $89.95 
JE2010 Tower Case w/250 watt Pwr. Supply... $279.95 
JE2014 —Flip-Top Baby XT Turbo Caservevcrsvee $69.95 


RAM, V20 & Intel Math Coprocessors 


4164-150 65,536x1 (1502S) rccorscecsecsvesessees 
41256-100 —-262,144x1 (100ns)eas. $349 
41256-120 —262.144xt (1200S )srovserseen OO 
41256-1500 = -262,144x1 (150NS)ecsceseven Fh 
ebnicea (5MHz) V20 Civp (Replaces 8088). 
UPD701 M2 

; (Replaces 60660 6088 2)...8040 


Math Coprocessor PC/XT 
Compabbies (8Mrt2)a.- 1.819006 $134.95 
80287-10 


Math Coprocessor AT and 
Compatiies (10MH2)..0+Sa? O06 $259.95 
90387-16 
80387-20 


Math Coprocessor 386 (16MHz)..+0» $395.95 
Math Copracessor 386 (20MH2).0-+. $459,95 
511000P-10  1,048,576x1 (10075)scc00.2H06 $19.95 
$20.00 Minimum Order - U.S. Funda Only 
CA Residents Add 6%, 6.5% or 7% Sales Tax 
Shipping - Add 5% plus $1.50 Insurance 
(May vary according to weight) 
Terms: Prices subject to change without notice. 
We are not responsible for raphical errors. 
We reserve the nght to substitute menutecturers. 


ltams subject to evailability end prior sale. 
roducts pictured may only be recrenertitve, 


JE1200 
Pictured 


JE1198 
JE1199 
JE1200 
JE1203 
JE1204 
JE1205 
JE1206 
JE1207 


JE1010 
JE1017 
JE1018 
JE1030 
JE1032 


Pp 
Complete list ot lore war entge is 1 alae upon request. 


CIRCLE 346 ON READER SERVICE CARD 


Phone Lines Are Available From 7AM - 5PM P.S.T 
¢ Credit Department (415) 592-9983 « All Other “es (415) 592-7108 





THE ONE TO WATCH 


386-25 SYSTEM 


*1950 


FREE 4 MONTHS 
ON SITE SERVICE 


; by 
NATIONWIDE 
WARRANTY CORP. 


Samsung Multis 
SONY M U 


ale ORIVES 


> Mec 1K 


20 Meg 


386/20 SYSTEM/1M $1695 
386 SX/16 SYSTEM/512K $4095 
286/16 SYSTEM/512K $895 
286/12 SYSTEM/512K $795 


DIMENSION 


5751 Rickenbacker Road 


FAX: (213) 888-6687 
Los Angeles, CA 90040 


CIRCLE 270 ON READER SERVICE CARD 


ELECTRONIC 
WHOLESALE HOUSE 


OF 
AMERICA 


1-800-458-5446 
INILLINOIS 1-312-498-7980 
FAX 1-312-498-3237 


> EPSON 


oes CMP En co 
MODE! 
Spin 80col...... CALL LQ-500 . 
Qpin 80col...... CALL LQ-850 .... 
9 pin 136 col. ..... CALL LQ-950 ... 
Spin 80col...... CALL 


. 24 pin 80col...... CALL 
24 pin 80col...... CALL 
24 pin 110col...... CALL 
... 24 pin 136 col. ..... CALL 

. 24 pin 136 col. ..... CALL 


Complete selection of EPSON accessories, tractors, cut sheet feeders, 
scanners, serial boards, ribbons & cables. 


. 180cps 80 col. 270cps 136 col. 
450cps 136 col. 


LASER PRINTER 


ML 393 
LASER LINE 6 


Hewlett Packard 


. 270cps 80 col. HP Laserjet 11 PAGE PRINTER 


Call For Other Printer Prices 


WE CARRY FAX MACHINES 


ELECTRONIC WHOLESALE HOUSE OF AMERICA AUTHORIZED 
CORPORATE COMMERCE CENTER SERVICE CENTER 
3100 DUNDEE RD . BLDG. 4706 

NORTHBROOK. IL 60062. a —Ss« FULL TECH SUPPORT 


CIRCLE 520 ON READER SERVICE CARD 








MONITORS 


n 


09 


an 
us 
DAD 
1D 
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“ee nH 
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Add-on cards 
Monographic/p cara 


29 


AaAwe 
SA se 
Konan e 


N 
et) 


NADDAY 
Re BONG 


Motherboards 

86/12 M/B OK/512K 225 
- 164 MeO 2 
3g RA 


HRARNHHAD 
Yow OOn oh 
“as ” 1 oF 


Me PC oivension 1:(213)888-9100 © 


PC Dimension is a subsidiary of ALFEC Technology Corp. 








Please write to: 

PC Magazine, P.O. 
Box 54093, Boulder, 
CO 80322. Include 
your mailing label 
from a recent issue 
of PC Magazine 
for faster service. 
Please allow up to 
60 days for change 
of address to take 
place. 





Big Savings 








$-330 4.77/10 MHz, 640K. 6 Slots, Built- 


in CGA, DOS 3.3, Enhanced Keyboard 











$-330, 1 Floppy ..........0006 $729.50 . 
Cash Back $-330, 20 Meg/40 Meg . qa games? 
Up to 44% sre cme ee igaes or 
Discount on $-550, 1.2M Floppy .......... $1220.45 ee 
St" Dm she SOE ee | 
with up to $500° rebate Tau Flpees ord ; es 
ag $000, 40 Meyibd Meg 2000 ova200.00 nd 
EPSON «. eh In, “ $-800, 40 Meg (28 ms}........ 3050.50 
i é OKIDATA 
a —— ML 182 rb... .NEW 
—— + | a ¢g - \, ML 172 me a 4 : 
eet in ‘ aN : ML 1e21eM Bais 
. — ier LASEALINE 6. . 1292.69 | 
beeo Loss La10s0 (reer) ML 320 ........ 59883 ML MES Color. .. 1057.80 


Lar = =10950 102550 








\. CALL FOR LOWEST CUSTOM QUOTES 
































AST SPECIALS SOFTWARE & STARTER KITS c 
$ naan Ey et ee Ber ee = eae Ka bose oo tedadatene $429.90 pean aa A a 
++  2O49. ntry- te larter Kil. 6 Users... - 090.80 " La 
-2998 38 MDL 31506... NOVELL 286 Software V 215... oe | Ceca 
» -276958___ PRICE NOVELL SFT Netware V215 . .. 240660 | ANSA Paradox 30... 
PACKARD BELL COW" stocks all eut sheet feeders and ribbons NOVELL NETPRD v0.0... .cceceneneeeeenens 1120.80 ick 
117738 POO k = BORLAND Quattro/ 
see. SHITTS6 PH286. 12 MHz 40 Meg. $1708.54 s BIGSININX by Kodal ees INTERFACE CARDS MICROSOFT EXCELL 
P8286 10 MHz 70 Meg. . 1846.40 P8900 12 MHz TSOP FOR cc cecses cess secs ns eecee 6 SOORTT fF 475.17 3COM ETHERLINK....... ote lity Se ee serra MERIDIAN Carbon Copy ....... 
PRE 12 Mir... 1208 30 PEO. 16 Met a ARCNET PC110 LANoerd PS2 F SYMANTEC OBA... ..c ccc = 

PS2 stain Pro Printer i.....$429.95 Quickwnter Ill .... 1295.62 eal ee ee oe pas XEROX Ventura Software Version 20........ " 

MOL SQZ, 60 Meg .. trother ati sos: 

Se oun san Maza $57984 Mim. _gaeear | ABCNET SMC 16-8 File Server Bd... 

MOL 70, 121 Meg . 5250.84 ree ARO cc veanta | ABCNET SMC 16-B1t Workstation Bd... COW Conor iret 

MOL 80.40 Meg...4smag MID oe ioata, ETHERNET Inertace Connector (NE1000) HERCULES color! m 

MOL 80, 70 5008, us lor 

MMOL 6 315 Me. s2eaiy MU 182 Tubo.......NEW ML a verses HHAZS | G.NET Inlertace Card w/ cable IB Manic weal MON sar oa ta 
323250 ML 391 NOVELL NE2000..... 

" 1 589 ML 393 sono | THOMAS CONRAD 6042. 

386-206. 40 Meg 456812 ML 320... 33963 ML 393 Color ....1057.60 | THOMAS CONRAD 6045. . 

386-206, 100 Meg 8664.22 PANASONIC WESTERN DIGITAL Ethernet 

Port Il, Md 2... 1658.10 MEA seesseseee $351.76 1592... ...s00e oneg ACCESSORI 

Port Il, Mdl4..... 2097.42 1595 . ee 5845 a .3t ARCNET Passive Hub 

Port ill, Md! 20... 3498.85 1180. = 98 562.10 ARCNET Active Hud .. 

Port Il, Mdi 40....900838 1191 occ scoc 2ab.t2 ALL Om ACCESSORIES ARCNET SMC Turbo Ki 

5 Port 386 Mal 40. 8426.24 “ @ CITIZEN ARCNET SMC Active Link 
Port 386 Mdi 100 .6680.74 Ethernet Terminators........ 0 ....eeeeee 









FLOPPIES, DRIVES & TAPES 













1200........ 2 ee feat 
PAS . 





Novell tained and authorized sales and su 
See WORKSTATIONS under Computers 





















EVEREX 12008... ” 
EVEREX 24008. . : VGA & EGA MONITORS 
BROTHER HL-Ge $189990 EVEREX 2400 Ext 199.80/ 2 COMPAQ VGA monitor ...... 
H-P Laser Jet Model 2 V719.40 MEGAHERTZ 24008.........0scseeseeenenee = zz MAGNAVOX 943EGA/ 9 
H-P Laser Jet iD ..... 2835.95 PACKARD BELL 2400 «109.95 / 199 22 pele 1361 Diam sn 
63 U mond Scan .............. 
ceeniias. 313760 Hayes i 
PACING DATA 25 i carte 29688 MAES 200... SZTBBD 24008 os ssseess — ¢ Mate 






mvt Van tae 

isual 
INTEL Inboard sere wil Meg 
INTEL Connect Co-processor . 

















S37U45 
-269.20 2400PS2 ....004+. 38716 














va PACKARD Beri-es4 8541 VGA.. 


PACKARD GELL 8524 Enhanced VGA ..... P 
PACKARD BELL 8526 Multisync.....sscseccees 47740 


PGS Uttrasyne 12 493.33 
























v2 secseceetccscoseccesces SOOMD INTEL 8067-2/0087-3........ $149 PGS Ultrasync 14/18... ....ccccv eve es S1968 
yo dD + prey Ee Ava y 4 As SONY Matec | 1302/1903... ... ccc eee eemeal 
110 Meg .. es j Spo ua. ATIERICAN ZENITH 2-149 a 7 
1990 INTEL 60387-16/ .399.69/ 
pe Bed i ee ee wer AME ZOUK... ROA AME SOE VGA DISPLAY CARDS 
eA et Ee 6° "yppag2 INTEL 80C86-A . .., 39550 setae AT] VGA Wonder 256 
OMEGA BI2KX........ 992.80 A NGn 
YOMEGA B220X. External 5 -WI840 WYSE 50, Amber of Green $373.40 RENAISSANCE F 
IRWIN 20 MJ 40 fh 539.20 WYSE 60. Amber or Green 300 16 SE VGAT | 
MOUNTAIN 4440 int / ext. 75 WYSE 85/30 Amber..... 375.90/ 294 10 VIOEO-7 VA = 
MOUNTAIN 150M Filesate oo. .secccccccsccees ; VIDEO 7 Fast Whe VRAD : 
PLUS Passport 20/40... 679.101 579.68 Hed VE ‘ 
plus ae? oven ee i, een Gan sitchen aa 
PRIAM 40 Magi 0 eg 1023. SSMESE 2 x 12 NEC MVA1024.0..-sscsscee, 
2 fleg me aos p x 10. PARADISE 
SYSGEN $44 Ext oppy coe aaas [i0eg 22222222 9gts.06 36 x 46 WOEO T vege Dene 
MINISCRIBE Fy a a CAD MONITORS & CARDS 
MIN-B425 ...... 28 MIN-6085 ...... . $599.52 ~ 749935 Button Cursor... 7800 | some TECHNOLOGIES archer aon - 7a 
MIN-8438 |... ..299.85 MIN-B450 WALL. ...952.17 sa ee $599.40 UNIB00.......... saree S see 
MIN-3053 .........469.52 MIN-9380, SUMMASKETCH 492.00 UNI-DP1000 758.10 MITSUBISHI 390580K . . 1798.60 
MIN-3085 .........72040 338 Meg ....... 1050.58 $383.30 12x16......... $599.50 jatar Foca el ee eo SIGMA Laservew . 1687 18 
a _ _ SEAGATE HEWLETT PACKARD HOUSTON RIE METHEUS 1104 I 
E 20 Meg. .$26958 SEAGATE ST-251-0 .$36050 [ HP7440A ... $968.30 INSTRUMENTS ory : , 
SEAGATE 20M ++ BID32 SEAGATE SE201-1 «90823 HPTATSA $3eag9 || DMP. 521 DuseuP | hone ees ss i) ig os 
STORAGE | DIMENSION HP7570 .. LOWEST PRICE || HI OMP-61 INTELLICOM Long Link... 12970 OGITECH C9 Serial/PS2 $89.95 
ALISSE w.ssneee. AEGSOE vse eee HEPS7eEXL... 4646.40 HI OMP-62 Lele ll ead tam |LOGITECH BUS... 34.99 
RESIS Ree Cee Ene a KETHONKS 5151 18M oF ATET 149.95 | MICROSOFT Mouse (Bus Version) 109.34 
Ada na 48.95 xe Be) 

PLUS DEVELOPMENT 20 Meo .. $599.28 © SHARP FO-220 $854.48 STH GEN el 256K arr MICROSOFT MDUSE wiwindows 38.377 
PLUS OE\ 0 ..67790 = SHARP FO.300.. .. 1199.10 TOSHIBA 3010 ..... 1199.44 Swntchbox . MOUSE SYSTEMS (Seal Version) 99.55 

erarorrsestanacenrel 300.37 = SHARP 0-330... IN STOCK ft MDUSE SYSTEMS (Bus Version) 108.77 


WESTERN DIGITAL 30 Meg . 





WHY WAIT? 





CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 





CHARTER MEMBER 


Open terms available to approved credit 


Sia ati al — ("WEEK 
q ) ) MARKETING COUNCI: 
, Trivitmegiacents MEMBER 
in illinois FAX ee >) 





B629 


baseman. ot 18M are COMPAQ, 


(312) 498-1426 (312) 291-1737 = | SS 


CIRCLE 109 ON READER SERVICE CARD 


LAPTOP COMPUTERS 
SPECIAL PRICING ON ALL LAPTOPS 
ALL MODELS 
ALL MODELS 
ZENITH seesseoreeeense ALL MODELS 


COMPUTERS 
. 286e MODEL 1 Imeg-ram 
. (as above w/40mb hard) .... 
386/20e MODEL 1 w/40mi 
~80 286/10MH2/512kK .... 
eee - 140X 286/10MH2/1mb/40mb .. 
sccecsenecessecesersese SOUG 386/20MHz/1mb/40Mb .. 
PACKARD BELL 
VX-58B ., .crscorseseroeee BO98/8BMHZ/640K 
286/10MH2/640K/40mb 
286/16MH2/1mb/40mb 
PB1000 NEW ........ 286/20MHz/1mb/80mb 
eon T16MH2/1mb/40mb 
esseeeere 30/50/60 


SPECIAL PRICE 
SPECIAL PRICE 


WYSE ceccesorees 


DISC DRIVES / TAPE BACKUP 
SEAGATE .sasreseesene ST225R 20meg Kit 


SEAGATE .... ST238R 30meg kit ........ 
$T251-0 40meg 40ms .. 

+ 51251-1 40meg 28ms 
ST4096 8Omeg 28ms 

- 1.44mb 3.5° floppy .. 
40meg int/ext 
150meg internal tape ... 


FAX MACHINES 
644/CALL 
we VWBRB18 


snus ALL MODELS - s 
PANASONIC ......02. aNSWer/fax/PhONE o.oo 


DIRECT = 
ORDER = = 
Oo ee OTER LINE CUSTOMER SERVICE 312-459-6883 * FAX 312-459-6933 
ORDERS SHIPPED WITHIN 24 HUURS ¢ IF YOU FIND A BETTER PRICE CALL US 


35U Lexington Drive, Buffalo Grove, Il. 60089 















SPECIAL PRICE 


QUALITY SERVICE & GUARANTEED LOWEST PRICING! 


PRINTERS 
PANASONIC 
KXP1180. 
KXP1191 
KXP1124 

NEC 


MONITORS 
NEC 
MULTISYNC GSA 14° mono 
MULTISYNC IIA ........ 14" 800x600 
MULTISYNC 3D ........ 14" 1024x768... 
MULTISYNC plus ...... 15" 960x720 
MULTISYNC XL......... 19" 1024x768 
PACKARD BELL 
PB1272A, ..reccccosecsceee 
PB1472.... 


x 12" Monochrome 
14" Flat Monochrome ..99 
14" CGA 640x200 
14" EGA 640x350 


~... 14" Multi 800x580 ... CALL 
soe 15" white full page .. CALL 
wan 14°VGA 640X480 «0. 589 
ws ULTRA-12 800x600 ....478 


SAMSUNG & AMDEK ...ccccccsossrsecessersncnsese 


VIDEO BOARDS 
MONOCHROME ... 
ATT cesssssssssecscnerercsne “CGA video board ... 


no meena ee A2F 


LQ-B50 ..ccccrseseeseeores CALL 


LQ-1050 .. 


ossewscveroens: 


LASERJET I 


CIRCLE 489 ON READER SERVICE CARD 





PRINTERS 
—EPSON— 
EX:80005... ee sos: $184 
FX:B50 he. ieee cates 349 
EX=1050)2 0 ners chee 469 
EX:B00%: ohn 5 poem ones 409 
EQ-500) ec besa aanne 309 
Auto Gad Venn 3oes-00 | | LO-850 529 
Citizen 180D . es 148.00 EQH050 Soe ae See 729 
He RuggedWriter ee ‘ ee LQ-2550 once eee ees 939 
ip Set ....... é A Ei 
Canon Laver Printer... .. . .. 1510.00 DFX-5000 OKIDATA --+ 1369 
—PIICEON— BO scrol  e. e 929 
COMPAQ MEMORY MODULES ro 174 U |i cer ea ek ne ane es 338 
FOR DESKPRO 386/20, 25 & 20E SON Meyer muta en eeteee 464 
4 MB System Memory Board ......... $1758 | 390 .................. 460 
4 MB Memory Modules.............. 1705 | 991 ...... 2.6 eee, 635 
1 MB Memory Modules .............. 557 —HARD DRIVES— 
—AST— 20 MB wicontroller ...... 265 
Rampage+ for PS/2................ $ 339 | 90 MB wieontroller ...... 298 
Rampaget w/512 ...............4. 506 | 40 MB wicontroller....... 476 
Premium/286 MDL 80............... 1385 —|INTEL— 
Premium/286 MDL 140X............. 2154 | 8087 MATH CO-PRO...... $93 
—NEC— 8087-2 MATH CO-PRO .... 150 
OOOO Ne Aen: 2: ae $365 | 80287-10 MATH CO-PRO .. 243 
S200 Pr retic tyre ay ear eres 537 | 80387-20 MATH CO-PRO .. 495 
YC (00 CAPM ea cry ne a tare eee ra 704 | ABOVEBOARD Plus 
LC-890 Laserwriter .................. 3299 WIS TOK ere teats 388 
Powermate 386/20 w/42 MB HD........ 3622 | ABOVEBOARD Plus 
Prospeed 286-20 MB 
COMPUTER OASIS E 
Complete Systems Available ¢ Quantity Pricing Available (800) O07 4331 
P.O. BOX 23666 * TAMPA, FLORIDA 33623 FAX (813) 289-9893 


MONDAY - FRIDAY 9:00 A.M. - 6:00 P.M. EST. 


CIRCLE 178 ON READER SERVICE CARD 


~CALL 
CALL 


1719 
LASERJET IID ....... CALL 


HERCULES ........... Incolor Card .. 


Approved corporate & educational 
PO's accepted 

© Your credit card is not charged until 
the product is shipped 

Personal and company checks will 
delay order 2 weeks 

Call us for quantity discounts 

* Prices subject to change 





—MONITOR & VIDEO colli er 


Monochrome Monitor ............ 80 
Color Monitor...............00.. +0 
EGA Monitor ..............0008- 329 
VGA Monitor ................... 361 
Monochrome Video Board ........ 55 
Color Video Board............... 57 
EGA Video Board ............... 139 
VGA Video Board................ 194 
—SOFTWARE— 
ALDUS Pagemaker .............- $479 
[lito (Wiha 20 os oor Petar oy Ee og pe re 318 
Microsoft Windows 286........... 65 
Microsoft Word 5.0............... 230 
Microsoft Excel ................. 240 
Microsoft Multiplan 4.0 ........... 134 
D:BaseilViwre eo eee es 493 
Direct Access 4.0................ 52 
Norton Utilities45............... 52 
DESKTOP PUBLISHING 
1 MB Memory for HP Laser Jet Il ... $319 
2 MB Memory for HP Laser Jet Il... 630 
150 in 1 Font for HP Laser Jet...... 305 
HP Toner Cartridge .............. 87 
Houston Inst. 4 Pen Plotter ........ 656 
Sigma Design 19” Monitor ........ 744 


Calcomp 12 x 18 Digitizer 
4 Button Diamond Cursor . . 
Pen Assembl 


We accept Corp. PO's. 
VISA, MasterCard, AmEx 
15 day DOA Reteraj 
Exchange Polley. 

Full manetacturer warranty. 





Durant 
ww Technologies, Inc. 
Battery Backups 
Relax. ee © Fastest Backup Power 
System (less than 
1 millisecond) 


@ Novell Authorized 
Built-in Surge Suppres- 


- for less sion with reaction time 
¥ of 1 nanosecond. 


AND SERVICES You MORE z = 









Durant ee Inc. 


ee see oN 


Prevent your Cenpiiter from being 
vulnerable to unstable line power. 
@ 4.2 Amps © 120 Volts 

@ Less than 1 millisecond transfer 

to battery 

@ Less than 1 millisecond transfer 


to power line 
@ Novell Authorized 


Durant Technologies, Inc. 


RPrRrRAAK 


Now there is no need to fet your 

computer go down when power 

becomes unsteady. 

@ 25 Amps 

© 120 Voits 

@ Less than 1 millisecond 
transfer to power line 

@ 1 millisecond transfer 
to bettery 










The Durant BPS 1200 is the finest 
backup Power System available 
anywhere at any cost. 
@ 10 Amps © 120 Volts a 
© Less than 1 millisecond transfer to battery a 
@ Less than 1 millisecond transfer to a i 
power line 
© Novell Authorized 
@ Built-in LAN interfece 



















f a ae 















Lid es = BOS =e Se Be Be ns 


Authorized Dealer Authorized Dealer 










The Ultimate in 386 Laptops includes: 
© 12 MHz, 2 Meg RAM © Parallel port 
© 40 Meg, 28 ms hard drive © Serial port 
© External Monitor Adapter © Math co-processor socket 
© External 5% floppy port © 1 Year Zenith Warranty 






The SUPERSPORT286 
has everything for you: 
® 12 MHz processing speed 


The new SUPERSPORTS 
are unquestionably the 
superior computers on the 

























* 600 x 400 display 
© Becklit Superlift Screen - toad today. 
© 1 Year Zenith Werranty * Optional: Modem y ith: 
: ry The SUPERSPORT comea standard with: 
© 28 ms Hard Drive 
Seri oe Port 2 come are ° be: ae Inch drives 
° rel ° n fa 
se © Adapter port © 25 line x 80 character backlit 
® External 5% floppy port \Y Supertwist display - 
® 20 or 40 Meg Hard Drive © 8 MHz Clock Speed 
Optional: 
CDW™ offers the SUPERSPORT * © 20 Meg hard drive 
and the SUPERSPORT286 at - © EMS Memory 










= =a é » a 





Prices that make these two ~~ pe 


= = 












WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE" NOW! 





Open terms available to approved cred CHARTER MEMBER (WEEK 
fhe Tele é 9} RN ry aA “4X f sé I ICAO COMPUTER , 
é 4 Mancering 
SEESSSSESTST — wn pinot aang MERE 
ESE SRSS SAS gin ens or ui =e Ls 629 


CIRCLE 473 ON READER SERVICE CARD 


Best Buys 


1-800-621-3999 
= 6 


WordPerfect 5.0 
$213 


PRINTERS & LASERS ¥ Summagraphics | Hitachl Digitizer 
Mac 12x12 Digitizer Puma Pro 2x12 

4Btn, Pen, Mouse Emul. 

9 10 Year Wananty 


Logitech Mouse 
Serial w/Peint 





SOFTWARE {Cont} 
Phu 


Summagraphics 12x12 Plus . 
18512 Pro wi¢ But @ Styus . 
Mac Bil Pad 12x12, 4ButSly . 268 


| 
coprocessors | 


MOUSE Genuine & New 


3 Logitech C7 Sond ot Bus ... 
P ; 





80387-SX . 


Peicrttn 
Peradox 3 ONet 80C287A (for Laptops) 277 


PC Tools Delux . 
BOARDS & NETWORKS 


3Com Etherlink ... 
ta Adage ADIOS . 
ADIOAL . 





399 FS: Professional Plan 1.02... 
PFS: Prolossinal Write 20 


3.5" 1 44M Dive. 
5.25" 360k Deve .. 
5.25" 1.2Mo Dive 


143 SCANNERS & HELPERS 
Call 
177 Complete pc 400¢pi Scanner . 130 


MHI Warehouse, Inc. 
8129 N. 35th Ave. #2-306 
Phoenix, AZ 85051 


New Orders: 1-800-621-3999 
Order Info: 802-997-8877 
FAX: 602-943-3833 
CIRCLE 387 ON READER SERVICE CARD 
TERMS: Orders are processed same day. Pre-approved P.O.'s 
Hew WU ice. PL tier iOO, Cah, tlle are BUY RO te alge 





without notice alang with terms & availability. Product cam 

patibility, warrantics, rebates, promotions, & claims are respon- 

mibility of manufacturer only. All retums are subjsct to a restock- 

> Hitachi (10-Year Warranty) ing fes. No retums on used tems. Personal & company checks 
++--239 pumaPro 12x12,4bin.PanSW330 delay shipping, AZ orders only add 6.7% tax. ADOGSS-2 











RETAILERS: 


DEAL YOURSELF IN 





GET A FULL HOUSE OF 
CUSTOMERS—STOCK 
THE ZIFF-DAVIS 
COMPUTER LINE 


You‘re ploying o winning hond 
when you carry the Ziff-Davis 
line of computer magozines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER, 


Here’s your chonce to build trof- 
fic. Estoblish your store as a full- 
service center. And best of all, 
boost soles of your inventory, 
while eorning additional profits. 


Plus—we make it easy for you to 

et the moximum profit from our 
ine. You get guoranteed profits 
of up to 40% off the cover price 
of each mogozine. Free in-store 
soles oids. A toll-free HELP line. 
And much, much more! 


So follow the leader to big 
profits! To stock the mogozines 
that move your stock, call 


1-800-435-5003 


Or write: Frank Manziano, 
Direct Sales Monoger, Ziff-Dovis 
Publishing, One Park Avenue, 

5th Floor, New York, NY 10016. 




























Your PC STORE that's as close as the PHONE 


800-558-000: 


Action Renner Complete77 94 
Address Book Pies Sr .... 99.95 
Advance Workbench 3.0 25995 
Advanced Revelation... 42995 


Concur Dos 156 $3.0 12995 
ConcurDus 386 1003.0 . 379.95 
Concurrent XM 6U 6.2 .. 32995 


DAC Eoey Lite Accing 4 4493 
DAC Eary Payroll 3.04 39.95 
DAC Rasy Word Ml 4 ...41 95 
DAC Noid Rverything .... 39.93 
Date BEBE cc srsennennn B14 9S 


DBXL 124 —..........-. 
Design CAD-SD 4 _._. 20495 
Dragnet V0.2 enna 42693 
Desk Link 2.6 ....... WS 
Des API Pascal Lib, 11993 
DesQview 224... 


424 Rond Racing A... 

4 BN os a 
GES Attack Sub /0....32.98/96.93 
BLGION css oesen 3298 
Abeacr Bile Turk £426.95/29 94 
Alrbourre Ranger ... 2995 
‘Ane. Artof WerfSea 4 ....2993 
Anclort Bettes 25.95 
Androld DeClBOR scene 3299 
AAO nnn MGS 
Aumibe A008 ceases 2398 
Bed DOI een senee SDGF 
Belence of Power 4. 11.95 


assrn IES 
CAPO a rerneem mnree + BSS 
Capteln BICOG ron 25.95 
CormeryBurope or USA 429.95 


Caries Command .. 

Cavemen Ugh-Lympice 
Chesamamer 2100 
Childrens Welt & Publish M93 


‘Ta Order Call Toll Pree 


800-558-0003 


Energtaphics w/Oxt Flot $4995 
Envelope ... = RS 
Exvs 12 —.. = 6195 


Fen Back +2014 


Generic Cad Level 2.85.95 
Gen Cad 1 wide pt de dk c 164 95 


Lotus Grophicwrtter HA 32995 
Leta Metro 11. CS J 
Lotus Small Bestness Kit 370 93 
Loma Valor Peck 


N mn 
Chitere Kigrinking 955 
Crymal Quem V22.. 4495 


Dolphin Salling Strratewe 11.93 
Double Dragon. 

Etway's Quarerback 

Eogire 

F 19 Steatth Fighter ..... 4395 
(oe 
Falry Tale Adv A... 2799 
Fatcon/ AT — ....—01.98734 95 
Panavision 6... 3793 
Pie Power 2.93 
Plight Sknwtator 3.04 


Ganwn Winter Editon A. 30-95 


Nerpoot no SOS 
Names Combet Sim... 22 95 
Not Trick... 1798 
Heavy Metal 69 

2698 


ae 
Master Card 
SSRN 


PO BOX $7082, MILWAUKEE, WI 53217 
ORDER LINES OPEN 
Mon-Fri GAM-GFPM CST Sat 11AM-5PM. CST 


bites 


M.S Basle Comp 604 21995 
M S. C Compiter V3 1. 29195 
M.S. Chart 304 

M S. Cobol V4.0 __ 

MS. DOS 401 


MS. Mamipion 4 0.4 
MS Parcal Compiter 4.0125 95 
MS PC Worksl 0% 4... 99-98 
MS Propectd 0... 29999 
M.S. Quick Basic ¥-45 A 67.95 
M S.Quick C204 6795 
M.S Winderws 226 V2 1 6795 
M.S. Windows 186 ¥2 1 124.95 
M.S. Word ViA 


Mace Cold A 
MMisce UtitlRes .. 


an 


i993 

149s 
MicroCraphicx Graph +4 109 95 
Mirror 111 1298 
Monay Mate ¥ 3A S793 
N vetope A 3493 
Name Tag Kit 39.93 
Nerre That Disk 2298 


Norton Gektes for 05720 84 $F 
Norton Util 434, ue 
Norton Usilities Adv A 72.95 
Numters Up A OH 
Office Oraphice 20. 7998 
Office Works - 10a 95 
Ore Write 62.04 

Open Acem 112 14 


~ ~ 2998 
a 5995 
99S 


Imponible Mission HA. 14.93 
Incernaticeal Team Sport: 32 95 
Jack Nicholous ..........3199 
Wet2 1d... 

Jet Fighter 
Jorden ve Bird/s 26.95/29 95 
King's Quem 1.2. 308 40.3195 
Kings of Bench / 4. 26.95/2995 


Might ond Magic Ice2 32 95 
Modem Wars fd....26 93/29 95 


EP Since 1982 
ompu 


onsumet 


oeputeythile tg 


flee f%erfeam& Won 





PC Tools Detuer 3.1.4 CALL 
PC Typ CALL 
Peachares Comp.2/4214 15495 
Peaches Il w/PDQH — 22995 
Pec Porm 18495 
Perfect Acceer 4995 
Perfect Complirrent .... 10495 
Presa. Word Perfect 4 14 10998 
Personal Lawyer A... 38 93 
PPS InCholce 204 .. 9193 


PPS Prot Wein 2.04 
Pan PeriectA . . 


Publish It Light 
Patil tA... 
Publisher's Type Fri 11 28495 
Publishers Pairttrush 14995 
Peblishers Picture Pak 154.95 
QaAVIA QW. 

Q&A Wee V 

QDesfl .... 

Qeeran 386 4.2 

‘Qeinm 50760 

Queareé 

‘Quick Scheduis + 

Quicken V2.1 

RTools ..... 

Rags to Riches 


Say Whar? 36. 29S 
‘Show Parmer F/K 32. 21993 
Sidedlch 20 5995 +4 14498 
Sidewayo 124... 99S 
Sliversdo Lotus od 
Sen Money... 6995 
‘Son Syme Spelt VA 49995 
Son Term - 22495 
Smertcom tit A 


Print Master ++ Frenk Bar M95: 
Print Stop + Crph Libs... M 95 
Print Shop Comp A... 19 

: 1393 
2695 
2695 
298 
aes 
3995 
IRIS 
295 
Perey 
2695 
298 


Prophecy. 
Pub Comeo 

Puzale Story .. 
Questron 2 

Reader Rabbit A. 
Red Lighmning . 
Red Stomm Rising 
Reel Fish’ 
Renegade . 
Rhyming Notebook 
Rit i ae 
Road Renner 2398 
Rocket Ranger A... 3295 
Romance /Three Kingdom 49 95 
Romanttc Enconmers 25.95 
Rush ne Anack 2195 
Sentinal Wortds 1/5.12.93/36 95 
‘Sea Visena From Space 25 95 
Sgt Stoughters Mat Wors 22 95 
Stpheed A 2193 
Sinbad Theone ef Falcon 42 95 
‘Skate @ Die/A 25/26 9 
Sty Foal 1498 
Sky Shere 295 


Ce it - Cal 
‘Disk Avaiiatie _ 


tfthility at 


FAX 414-357-7914 


Spreadsheet Toolbos A... $7.98 
‘Springboard Publisher _ 7493 
Spriee A 
sz. 


Sus grepics A 
Seta .... 


Sylvie Port inva Mpr A. 38 95 
TAL 
Telermgic ..... 

Toric | A 

Texoma... 

Timeline 3.0 Pro A. 

Tieretine Graphics... 
‘Timeslips 1 V3.1 
Tops 2.1 DOS 

Tornado w/Library 

Tete Baste 114 

Twrbo C2.04.. 

TurtoC Pre 

Turbo Cad .. 

‘Torte Debugger 
Turbo Clame Worked 0 _ 6.95 
Turbo Graphics 40.4... 6995 
Turto Pascal 504 10495 
Tuite Pascal Prod... 167 95 
Turbo Profoger 20.4. 10495 
Twrto Search A toags 
Tralve sa98 
Twist and ShoulA . . 5194 
Ultra Vislon / boomer 22.95 
VCR Companion Mos 
Verrors Publisher 2 64, 
Viewlink 

VM 3A6 : 
Voth verter df gram 
VE Eapent +204 
VP info A. 

VP Planner +208 


ta995 
~ OX 
1M 9s 
«1994 


Mos 

11995 

9 93 

‘Word Pertect 104 nv9s 
Word Parfect Executive 122.93 
Word Perfect Li 204. 6795 
2s 


If You Don't 


Space Harner 
‘Space Mas — 
Space Quest |& 24 
Spee Ques tA... 798 
Speedball a 298 
Sporting Mews Baseballs $4.95 
SurCommend aA... 3298 
Sur Peet tt A... wos 
Smr Wore... ~ os 
Stargiider 2 ns 


BH 
wes 
9S 


Visions of the Aftermath 
‘Wer in Middle Earth 
Wonrland/A 
Weaver 15 

Stat Dish xn 
Willow 
Wieordry $ 
World Claes Ler 84 
Zany Colt EGA 1S 269929 95 
2oom.. mos 


o 
800-558-0003 


“Fri 9AM - 9PM CDT Sat 11AM - SPM 


GP Seagate Super Sale 


ST-125 
ST-125-1 
ST-138 
ST-138-1 
ST-138R 
ST-138A-1 
ST 151 
ST-157R 
ST-225 
ST-238A 
ST-250AR 
ST-281 
ST-251-1 
ST-277R-1 
$T-4053 


229 
270 
270 
329 
240 
205 
395 
315 
209 
225 
245 
330 
395 
380 
450 
560 
660 


20 Meg-40 ms 
20 Meg-28 ms 
30 Meg-43 ms 
30 Mog.28 ms 
30 Meg-40 ms 
0 Meg-28 ms 
42 Mog-24 ms 
49 Meg-40 ms 
20 Meg-65 ms 
30 Meg-65 ms 
42 Meg-70 ms 
40 Meg-40 ms 
40 Meg-28 ms 
80 Meg-40 me 
41 Meg-28 ms 
ST-4096 90 Meg-28 ms 
ST4144R = 120 Mog-28 ms 
MFM Controfler Kit (PC/XT) * 49.95 
ALL Controtler Kit’ 54.95 


© Roard prices era goud with purchase of any Seagate herd drive 
¢« HARD CARDS «+ 
Seagate 20 Meg Hard Card 


Ssagate 30 Meg Hard Card 
Seagate 50 Meg Hard Card 


205 
329 


Sony 3.8" 720 K With Raile 
Sony 3.3” 1.44 Meg 


ee VENDEX ee 
HEADSTART Ill 


T2MHZ 80286 1- 1.44 Meg UP 

1-12 Meg 52 1 Meg RAM 

VGA Aste Syne 32 Mog Hard Drive 
14 Software Pisces 


CALL for the Lowest Prices 


P.C. BOARDS, ETC. 


Pac Resto BOA “go Complew Fas 339 
Pockard Bell EGA 163 Brashthru 286-12 399 
Pack Beit EGA Hi-R 179 Intel Above (Amegy 1164 
Packard Ret YOA 29 Intel Above 5124 12 
Intel CoProcess Niscen Hand Scan 169 
Came Card XT 19 
Clock /Cat, c) 
Cpy 2 Dis Op Brd 109 


1101 NEW 
1124 NEW Call 


PC MODEMS 


AvewxI200E HC external 6 Packard Bell 1200 fea. ... 
Avasts 2400 HC external 139 Packard Bell 1200 Ext. 79 
ATI S400B Ieeerra| MNP 17 Packard Bell 2400 tra... 129 
Sepre 2600 Baud erwrnat 129 Packard Bell 2400 Est + _. 193 
Sepre 2400 Baud Inirensl with Mirror 2 Softwar... 


SPECIAL PRIC 
ATI2400ETC Internal MI 

[arrears] 
MOUSE DEVICES 


Bectronic Arts Mouse/Dtx Paint 2 . 
‘Mitsubishi E Mouse - sertal. 
Dena Seri! Mouse 


MACH 3 Joy Stick 
Keafl Prom 3 Joystick 


35 MAXX Flight Yoke 
20 ight Brick, 
32 Epye 00K) 


ix 


Fer Technics! Infe, Order 
Inquirtes, of for Wise. Orders: 


414-357-8181 


‘ORDERING INFORMATION: spectty ayetom. For tne! anlivery cand cashiers check or money order Pereanal and company checks atow (3 business dave! clan Soho! FS 9 wekoma COD. charges are $4.00. in Continental 5.8. inpivds $2.00 ler aware 
Oraore BX epping for Nantware mintwn $6.00. LAnstaCanl ond VS orders pinate Inbtnde card ® expiration date and egnatere, Wi residents plaane inotOe 5% sales tas. Ui, AK FPO @PO.Puario Rien end Canadian orders, peace at 6% shipping, tuintonam (L008. AN 
cinar foreign ondera ate 19% shipping, minimum $10.09. Al areere shipped oxide flo Continental U GA, ere chipped frst cinta insured U I. mal @ lowgn eupping charges @xcned tre minimum amounl, you wil MA sf.arged te adda amaunl AA goods wea cam aNd. 
trodaie factory warmety We do OM querantos competabety & version #e Ove St our low pious of bales are tral, All Batentive returns umaet haew @ return eathortintion austar Pieee <i! (110) 267 0191 to obtain an HA. €or your return wil ent 9 gocepted. Prioes ond 
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1@°a4.@ Be‘ 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET _ 


PRODUCT CATEGORIES 





Pn ee ee co 
HARDWARE SOFTWARE Mailing Programs 395 MISCELLANEOUS 
Add-On-Boards 383 Business Project Manufacturing 395 Accessories 403 
CD-ROM aon Mamperment 391 Fy ian $85 Bar Coding 403 
Cables apy CUR eations BES. Pitais 395 Business 
Communications 383 Cansenbetion Sei Preventative Opportunities 405 
Computer Systems 386 Pargeebe 391 Maintenance rad Compiter ats 
Disk Drives 387 Data Entry 392 Programmers Tools 396 —— 
Diskettes 387 Poplioging oe eae Gomain, “ses sae 405 
Expansion Units 387 Education 392 aes all Data Conversion 405 
: : : Religion 399 
Peripherals 388 Engineering 392 Data Recovery 
PowerSlipplies 990 putectimment/ Sales Marketing 400 Services 405 
PHatees 390 Games 392 Scientific 400 Disk Conversion 405 
Financial 393 Security 400 Diskette Copy 
MOE Flowcharting 394 Statistics 401 Service 406 
SOFTWARE Graphics 394 Surveys 401 Graphics 406 
Accounting 390 Health 395 Utilities 401 Networking 406 
Business 390 Inventory 395 Word Processing 403 Supplies 406 
Ei AS ANAS Sa 
@ PC Magazine Marketplace is a special IB ADVERTISING ACCOUNT MANAGERS IB NATIONAL ADVERTISING STAFF 


economical section designed to bring 
together buyers and sellers in the 1BM 
standard market. 


Group Advertising Director, 
Kathryn J. Cumberlander 
Group Sales Director, 
Daniel L. Rosensweig 
Support Manager, 

Monica B. Dixon 

Sr. Advertising Coordinator, 
Linda Annis-Lopez 
Advertising Coordinator, 
Wanda D. Brown 

Production Director, 

Anne Brockinton 

Production Coordinator, 
Robert Clark 


Sr. Account Manager, 
Glenda Campbell Roberts 
212-503-5118 

AK, DC, GA, MA, NY, OH, PA, VA, WY 


Kenneth Nova 212-503-5175 
(CA 9399 & DOWN), FL, NH, VE, WV 


Kathleen Morris 212-503-5176 
(CA 9400 & UP), H1, NB, TN, UT 


Michael Brooks 212-503-5125 
AL, CT, 1A, IL, KY, ME, MI, MO, NM, OK, OR 


Nancy Mandelbaum 212-503-5156 
AR, DE, ID, IN, LA, MN, MT, NC, RI, SC, TX, WI. 
OVERSEAS 


Jonathan Adewumi 212-503-5117 
AZ, CO. KS, MD, MS, ND, NJ, NV, SD. WA. 
CANADA 


@ The section directs buyers to their best 
product and service solutions by grouping 
all listings by category. 


@ Advertisers may select the most 
appropriate advertising options as 
listings/ads are sold by the column inch. 
Second color is also available. 


@ Standard Directory Listings are also 
available and require a 4 issue minimum. 


@ FOR MORE INFORMATION CALL 
212-503-5115 OR 


1-800-825-4ADS 
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@ HARDWARE/ADD-ON-BOARDS 


WARPSPEED/386 


CONVERSION SET INCLUDES: 
* 1MB 100ns RAM Installed * 80386/20MHz Motherboard 
+ Battery + InstallationGuide » AM/8IOS Installed 
80386/25MHz with | Mb RAM... E 
80286/20MHz with 512 K RAM.. 
80386 SX/6MHz with 1 Mb RAM ...... 
ORDER LINE: (800) 627 


CIRCLE 561 OW READER SERVICE CARD 





PC & MORE, INC 
48757 Fremom Bled Fremont, CA 96836 
Tel (418)226-1177 Fax (415)226-1377 


PUBLISHING 
DFI Moves 3 Buttons. Veer Grtnabie 
and Moves Sywema Meves 
reer Meuse Pad and Softw 





THE X-BANDIT 4 EMS 4 

For XT/AT Enhanced expanded memory utiliz- 
ing LIM 4 O specificatons Segmented memory 
Mapping. split memory addressing 2 mb in 
one slol 8 mb totat Spooler, RAM disk auto 
Contigutation software, manual. warranty all 
included $229 

TELETEK ENTERPRISES, INC 

4600 Pell Drive 

Saevanienty, UA 95850 


(916) 920-4600 (916) 927-7684 FAX 


@ CD-ROM 


SOFTWARE AND DRIVES 
See our display ad each month tor specials 
(Loak under index to Advertisers) 
You need compelitive pricesrexperl advice/ 
prompt service/we te the largest & fastest Free 
Catalog ° Unconditional Guaranlees 
P.0's Accepted * CALL US NOW 
ORDERS 800- MEGABYTe (634-2298) 
Inquiries (212) 737-8400, Fax (212) 737-8289 
Compact Oisk Products. inc 
223 East BSth Street 
NY NY 10028 


aS 
@ CABLES 


PUT YOUR PRINTER UP 


TO 300° AWAY 
WITH OUR NEW LONG RANGER™ 
PRINTER EXTENDER CABLE! 
«Uses standard ¢-anra phone cable with modular 
lugs, up to 300 (10° cable inciuded) 


LONG RANGER 
EXTENOER CABLE 


$149.95 


RANGER 


‘RANQER TECHNOLOGIES, INE. 
23 FURST ST. #1 19, SIMI VALLEY, CA $3085, 
(805) 583-8847 
(CIRCLE 554 ON READER SERVICE CARD 
























BUY DIRECT & SAVE 
386 MOTHERBOARDS ¢@ TRUE 32bit 


16 @ 20 © 25 MHz — FASTER THROUGHPUT 
® Upto 5.29 MIPS 
© 32 bit data bus 
® 10MB dram expandable to 16MB zero wait state 
© Coprocessor socket for 80287, 80387 or Weitek 
© Page/interleave memory 
© & expansion stots, 1x32, 5x16, 2x8 bit 
© Fast shadow ram ® AMI Bios 
AMAC South, Inc., 1075 Broken Sound Pkwy., N.W. Boca Raton, FL 33487 


CALL 1-800-356-6676 
CIRCLE 553 ON READER SERVICE CARD 
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@ COMMUNICATIONS 


Fao, 
$17 9000 





@ CABLES 








N PAPER WITH MACHINE 
é 5 New Facsimiles 
ompanior’ allows you to 
add an extra Keybatied and from only $649: 
mpg up to 600" from your Highest . 
system unit. Discounts 
Now available for 
VGA and PS/2, * Pun 
orenrmmeren mane | | RIGOR" CANON aston 


CYBEX CORPORATION 
2800 H. Bob Wellace Ave. 
Huntavitie, AL 35805 


{205) 534-0011 
CIRCLE $55 OW READER SERVICE CARO 


34A2-FAXKK 
IN IND. 1-219-256-3020 Dept. PF 
fe ha 
OF AMERICA 
CIRGLE 587 ON READER SERVICE CARD 
[Pca i a es 
@ COMMUNICATIONS 


Extend the distance between 
Monitor Keyboard and System Unit 
uP to 600 ft. 
«18M PC, XT. AT. PS:2 and 100% compatibles 

TL} and VGA 


CJ 
~ Extender 
by cybex 


; a : 
* One-of-a-kind p 
CYBEX CORPORATION 
2800 H Bob Wallace Avenue 
Huntsv AL 3580! 


(205) 534-0011 
CIRCLE 554 ON READER SERVICE CARD 









PC Magazine 
Marketplace 
2nd Color 
Option Available 








TO PLACE YOUR AD IN 
PC Magazine Marketplace 

Call (212) 503-S11S 
or (800) 825-4ADS 
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Mi COMMUNICATIONS 


“Good performance 
under load, elegant 
Gesign, fow price, 
simple cabling 
requirements, and 
broad compatibility.” 
—PC Week 


invisible Network. 
Expanded Memory Support. Invisible Network 

ts the only LAN that supports expanded memory. On 
computers equipped with expanded memory version 
4.0, your DOS memory overhead can be as little as 3K 
for a workstation, 13K for a server And you can increase 
total DOS memory from 640K to 704K—Now you can 
have over 630K al free DOS memory white running 

the network! It you don't use expanded memory, the 
Overhead Is still low 60K for a workstation, BOK 

for a server 


= Prices include network boards and sottware— 
Nothing extra to buy 

* NET/30 Network Operating System ts full-featured. 
easy to install. and has extensive on-line help Can be 
used with or without expanded memory 


Model 200 Model 300 


{BM PC/XT/AT IBM PC/XT/AT 
8Bit Sor 16 Bit 


1.8 Mbps 3.0 Mops 
Twisted pair = Twisted pair 
$215 O0ea —_‘$315 ODea. 


“The invisible 
Neiwork iz terribly 
easy to install. And 
it's inexpensive.” 
LAN Magazne 


“A joy touse. | highly 
recommond if 


Model 300/A 


Micro Channel 
16 Bit 


3.0Mbps 
Twisted pair 
$399 00 ea 


Ethernet 


IBM PC/XTAT 
SB bit 


10.0 Mbps 
Thin coaxial 
$399 00 ea 


Compatibility 


Speed 
Wiring 
Price 


© File shanng. print spooling, file/record locking 
electronic mati, menu system. security, network 
Management. diskless workstations. diagnostics 

® Also compatible with NET8IOS, 18M PC LAN Program. 
Novell Netware 

® 30-day money-back guarantee and one-year warranty 


Invisible Sottwaro, inc. 
1165 Chess Orive 
Suited 

Foster City, CA 94404 
(415) 570-5967 

Fax (415) 570-6017 

For more information, call (415) 570-5967 or write 





INSTANT SATELLITE NETWORKS 


Desinbuting information via satellue ts protitable and 
cost effectwwe You can deliver intormation anywhere in the continental US in 


seconds to an unlimied number of tocahans You control authorization to 
recewe yourlfansmission § TAR provides you with everything you need 


S.T.A.R. witt help you get started. Catl us today at (801) 225-7000 


Satellite Technology And Research 
530 SOUTH COMMERCE ROAD, OREM, UTAH 64058 FAX (B01) 225-1660 
CIRCLE 561 ON REAOER SERVICE CARD 


PC Magazine Marketplace 


FREE == 


LOCAL AREA NETWORK 
information and literature. 


WARNING: Don't buy Novell or 
other network until you call 3-min- 
ute recording that exptains options 
and how to save literally thousands 
of dollars. At end of tape, feave 
address on machine and receive 
comprehensive Itterature package 
with Our recommendations and 
advice about tnstalfing networks. 

(415) 837-2385 (800) 748-6336 
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The brand specifiers whe read PC Maga- 


They'll DERECT their attention to 
PU Magazine Marketplace 


For them PC Magazine Marketplace'’s 





Wf you think (hat your buemess can bene- 
Tit from the 700.000 brand specifiers eho 
trad PC Maganne .. YOR RE RIGHT? 





Sa take DIRECT action and call 
(212) 903-5115 or (800) RZS-AADS. 


COMPFAX, Inc. 


AIL! enrcen 


Processors-intel 


maAwY I 


1 


SHARP FO 220 ..... 
SHARP FO 300 
SHARP FO 330 


Se cr renncr. ULE, 
RICOH RF 800...... 

OMNI FAX G-55 

OMNI FAX GT PORTABLE 


“We Are The Cheapest” 


CASE OF FAX PAPER FREE 
WITH ANY PURCHASE 


4 Onn HAAN 
© 2 = 


In IL. 312-394-3334 
In MINN. 612-788-7476 


CIRCLE 560 ON READER SERVICE CARD 


gaye = 














4 300 bps operation 
MAG, LAPTOPS 








I XECOM _TeL (408) 945-6640 FAX (408) 942-1346 
CIRCLE 558 ON READER SERVICE CARD 


EDITOR'S 
arc CHOICE 


Pe 
FACT FILE 


Get The Word Out! 
Your Product Has Been Chosen 
EDITOR’S CHOICE 


Let us take your article to its highest levet 
of marketing potential with a reprint! 


To find out how vou can bave your article or reves cleganth reprinted” 
an 8b th paper stock, in 4-colar, 2-color ue I-color, calf or write today 
lennifer Locke—Reprints Manager. 
Aafi-Davis Publishing Gampans, 
One Park Asciue New York SY 10016, 212-504-5447. 


"* Mest qquaitists 540) reprints. 
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TOSHIBA 
Laprops FAX $385 


s£@)>) 5 1/-):ee-\-age)aom PACKARD BELL FAX MACHINES 
BNO es cchay COMPUTERS SHARP UX 30 REMFG . $385 


T-1200 FB PACKARD-BELL PB266-12 [Nea 


T-1200 H 20 MB hrd 8. 10. end 12 MHz: one welt state; 1.2 MB 


- floppy; perallel/eerlal port;expandabie 1 
T-1200 HB 20 MB hrd 1S AB, bos 3a/aW bealierLKey kereoul ‘ MURATA 1600 .........$745 


T-1600-286 + 20MB ; 
Tsooe 208. aus MMM Ficon Fax oe... stove 


T-3200-286-40MB imonitor not Included) $1239.00 RICOH FAX 15 


T-5100-386-40MB 4 
1-5200/40MB . STEM MONO CGA A__ VGA RICOH FAX 25... 


T-5200/100MB eee 40M som RICOH FAX 35 
ee ee ee RICOH FAX 65 
ZENITH LAPTOPS ieee RICOH FAX 75 
Supersport Model 2 ? CANON FAX 8 
Supersport Model 20 386-20w40ms eaton ie ae 


" 


Turbosport 386/40 One Meg on Boerd, 1.2 Meg Floppy, Full Size 
Turbosport 386/40M AT W. 200 Watts Pwr Suppy Ser/Par 101 Key- 


board. American Sys. 
NEC LAPTOPS CANON 350 


MULTISPEED EL 2FLOPPY .. .$1499 ______MONITORS __ pANAFAX UF 140 .... 


MULTISPEED HD W/20MB_ ...$1949 PACKARD BELL (AMBEA/GAN) 12" .$89 DaANAFAX UF155 
ULTRALITE 1MB........- ..$1889 PACKARD BELL (AMBEA/GAN) 14"$129 5 An ac Ay UF1I50 


ULTRALITE 2 MB : 
PROSPEED 286/20MB " DRRAEAN BE cen 
PROSPEED 286/40MB ae ae 


PROSPEED386/40MB 
———$———— $$ — $$ q[ Eres me PANASONIC KXF 100... 
MITSUBISHI LAPTOPS SANYO SF100 


MP 286-210-2FLOPPY 

Mp206-200-1FLPY.20MB SANYO SF 200. ......1045 

MP286-240-1FLPY-40MB . . SANYO SF 725 ma es "$2 495 
COMPAQ LapTops SHARP FO 220 

SLT 286-20MB SHARP FO 300 

SLT286-40MB SCANNERS SHARP FO 330 


EPSON LAPTOPS CANON 1 X12 $ 
sellin a maelae)e) MITSUBISHI-SP-MU216AF .. SCALL SHARP UX 180 


EQUITY LT 20MB CHINON CALL SHARP UX 350 
——$<—<——— FAXCARDS SHARP FO 550 
SHARP FO 700 
QUADRAM JT 9600 
SCT aa cs ae AEB ccs Ga SHARP FO OO 
aii COMPLETE PC raxeoasn eco... $369 TOSHIBA TF 211 ...$1295 


Terms: These are Prepayment Prices, Discover VISA/MC/COD + 2.9%, Restocking 20%. Accept Cashlers Check. We 
check for stolen credit card. Prices subject to change, all sales are final, defective Items replaced or repalred, In warranty. 


1-800-383-3199 ™»« 


TELEPHONE PRODUCT CENTER 12603 Hoover St. e¢ Garden Grove, CA 92641 © FAX 714-891-1202 
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@ COMPUTER SYSTEMS 


#00 PC-RENTL 


Larest LAPTOP MODELS 





ZENITH + TOSHIBA * NEC * COMPAQ Also Available: Next day 
SHARP «HITACHI EPSON oS ee ue anywhere 
MITSUBISHI * DATAVUE « SANYO s Vomwan Deshi cones, 
‘Call for avanlabality on other madels! 386€, Portabia mM, SLT/286 in the 
° ° 1d 306 - © Macintosh SE. SE 30. Mac lick + 
. Poona 5200" . Nec ene ad © Apple Laser Writar NT, NTX U S A 


1 of laptops, accenprir and apgrode @ HP LasarJat Series Il 


“Carry casa % * Portable Printers 

sModems Sen's + Laptop Software $00 PC-RENTL 
. WemOry an Pot. zona nae | * ua Tes 

+ Fax Machines “V\ dere |i BM PS 286 

+ Fax Modems + US/European AC Adapt IBM PS'2 30-286 Gall Toll Free 800 727-3685 


WORLD WIDE SALES 
ORDER BEFORE 3 00 PM FOR SAME DAY SHIPPING NEXT GAY DELIVERY AVAILABLE 


LOW PRICING!!! OPEN 7 DAYS SAM-10PM EST 


FAST FRIENDLY & DEPENDABLE SERVICE 








CIRCLE $67 ON READER SERVICE CAND: 









Computer Systems/Disk Drives 









Linn nf) NATO HARDWARE BARGAINS!! 
8088 sys 640K 20MBCGA $1066 
uid ceow Sport 20MB . . 286 sys 640K 40MB EGA $1709 
iE cn care uper Sport 40MB . . 386 sys IMB BOMBHOVGA $3295 
Maiden Lane NEC Muttisync 2A... .... TIGERBOARO 286 upgrade XT $205 









Bound Srook, NJ 08805 NEC Multisync 3D SEAGATE ST251 40MB HO $333 

W | f SHARP FO-220..... F SONY 3 SF Orie 720K $84 

aris s SHARP F0-300 SONY 35°F Dnve 1 4MB $99 
FAX (2011 469-7544 FUJITSU § 25°F Orive 360K $67 

CORPORATE CLIENT & COMMERCIAL LEASING WELCOME TOSHIBA T5100 FUJITSU 5 25°F Deve 1 2MB $79 
TOSHIBA T3200... . ORCHIO Pro Oesign 512K VGA $425 

CIRCLE 563 ON READER SERVICE CARD P.0. BOX 1418, OAK PARK, IL 60304 NHAC L6) fexscan 9070S, Oy 







DMC 
12M South St.. Lowg Beach. CA. 90805 
Tel: (213} 422-4444 
Faxs (213) 422-7676 
CIRCLE $68 ON READER SERVICE CARD 


1-800-777-3574 
Fax: 312-916-6188 
ELS ENTERPRISES LTD. 






$1713 
386/25MHZ 


CALL TODAY! 1-800-999-2807 CIRCLE 568 ON READER SERVICE CARD 
Complete System with 1MB-OWS, MONO 
1 2MB FD, 287 387 SOCKET 
100% COMPATIBLE | NOTRICKS | NOHIDDEN COSTS! 


LOWEST PRICES FOR: 
1.1 HD, EGA, VGA. 286 12, 286 16, 38620 
COMPATIBLE WITH OS 2 AND ALL MAJOR NETWORKS. 
FULL TECH SUPPORT AND CUSTOMER SERVICE 


CAPITAL COMPUTERS, INC. SINCE 1980 


CIRCLE 564 ON READER SERVICE CARO 


WUMLUMLECHE LL SUEUR 


=f maaymacé 


ott Discounting 
Computers, Fax 
& Cellular Phones 


Rah aks BOO Fanids” 





CIRCLE 570 ON READER: SERVICE CARD 


Rent From 


rotatastdiiect- shel notiemaaiaaee j 1-800-GO TO PRC ’ The Leader. 
BD peme vyire Sie memes B17 Mow ME Rea oe ae GREAT PRICES 
poe Maer Csbeet re eal example: 
et celal tT eros crn thr 10 MHz are SAK VGA System 
Highest Quality Components 


Knowledgeable & Courteous Personnel 
Full Phe Comin, i Posriveale n Stock 


LOW COST MICROCOMPUTERS each 
80386-20 $1699 80286-12:$1249 















BE tues women an 17 Mu Tans READY es SP 
er er Serer 


ITAA 


4-800-444-9930 





tf MARYMAC iousteurs isc 
T3411 Katy Bus 
Kars iHoustons EX 774506 
1-709 W24747 FAN 07133 574-4567 


Locations 
Coast-To-Coast 
‘oo Foie Ctpoatat ine 


PRC Te Layee Inc 


in 


IN CALIFORNIA, CALL: 1-618-350-6810 
CIRCLE 571 ON READER SERVICE CARD 


CIRCLE 572 ON READER SERVICE CARD 
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@ COMPUTER 
SYSTEMS 


PROMPT DELIVERY 


386 


20 MHZ Clock Speed © Landmark=25 MHZ 
© 1 MB RAM © High Speed H & F Disk Con- 
trotier ¢ 1.2 M Floppy © 42 MB Hard Orsk 
© 101 KB © Hi-Rez Mono Monitor  XENIX 
& NOVELL ible ¢ One Year Warranty 


© All This Complete For 


ony 199500 


Other Configurations Available 


PRACTICAL 
COMPUTER PRODUCTS 
1200 Motawk Bhd, Spngfeld, OR $7477 

TO ORDER (503) 726-7775 
TECH SUPPORT (503) 726-7789 


Fie LINE (503) 726-7852 
Dealer inqurries Welcome 
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THE GIANT SLAYERS 


90306-2588H2-110MB Si 27.9 2 
1MG-32bit, 0 WS Memory (to 100) 










12M or 1 44MB Floppy Drive 8 
110M@, 25m HD with t 1 int. Cont. 

‘Two Serta! $ Parafiel Ports 
(00387-25Miz 8 00287 Sockets 






Options: 40MB to 30MEI (Novell) 987, Video, ote. 
ESC386-20MH2-42MB $1989] 


ESC Computers, inc. 
wn tase (213) 655-3605 


UA. CA 90068 
ssid Fax (213) 655-8945 


Prives subject to change 
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COMPU-ters 
ALR Aavenced Legic Reseerch 
Flewcache SX386Z-40 6 3,405 
Fiexcache 253862-40 $ 8,370 
Flexcache 2$3860T-Res $ 3,980 
Flaxceche 20386DT-R66 $3,295 
Fiexcache 25386-150 8 7,820 
Sanyo Laptop $ 978 
FAX-similes 
Sanyo SF815H w/phone $ 1.250 
Sanyo SF200 8 1,080 
Penstex UF 150 8 1,000 
Penstax UF200(256K} $ 1,980 
Sanyo SF725(312K/1MB) 8 2,300/2050 
Penasonic KXF120 $ 1,090 
COMPUFAX 
6262 Sunsel Dr. - PH216 
S.MIAMI, FL 33143 


Tel : (305)284.9534 Fox : (305)661.6967 
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THE SHOWCASE FOR PRODUCTS 


AND SERVICES IN THE 
IBM STANDARD MARKET ... 





@ DISK DRIVES 


ce ee oe 


Capacity Flat Rate SPECIAL ae Liat CMecated 
repair most major brands 
Ue ls es pm FLOPPY DRIVE REPAIRS 
& FLAT RATE ONLY $45 
31-40mb $150 $135.00 90 day warranty on all repairs. 
41-49mb $175 $157.50 § day turn-sround tims. 
§0-85mb $210 $189.00 bp A pte re INC. 
20) 7 1 ttesce St. #! 
fei-isomb $225 s2ea80 —SHAEWTH, CASTS 
‘ y felaphons 
Test & Eval. $25 CIRCLE 876 ON READER SERVICE CARD 
1 = 
@ DISKETTES 


MAJOR BRANDS FOR LESS! 
BULK DISKS & TAPES 


FORMATTED & UNFORMATTED 
100% CERTIFIED ¢ LIFETIME WARRANTY 


a’ DS/DD 49° 5%” ps/0p 39S 202000 15.91 
th " DS/0D 1, 05 51%" DS/HD 89¢ 


6 labet ket 


QD300XLP 17.84 
19.53 


QD600A 
CALL FOR FULL PRODUCT LINE 


In NJ 201-462. 7628 800-222-0490 FAX 201-462-5658 


@ 24 Hour Shipment @ 


<= MEGASOft 


PO Box 710, froepold NJ wae 


GLOBAL 


DYNAMIC RAM 
Ci 


£ 
g 


i) 1x9 

to computer , i Mas 
supplies end ac Yeo 
Mat 


Dial Toll-Free ¢ Bo 
1-800-8-GLO8AL 


GLOBAL 


COMPUTER SUPPLIES 
45S Service Ad, Dept PC 
Plainview NY 11803 
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Kom 2701000 12e%xe 200 ns 
27C512 ganna 200 16 
27256 d2Kx8 150 15 
27128 (6x8 250 ns 

STATIC RAM 
€22660-15 s2Kx8 100 ns 
6264012 Gee 120 ns 
G118aP-12 2Ks8 120 ns 





B pont pasuaeeeent 
8 ass SeRaResssss 


g 
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@ EXPANSION UNITS 
DYNAMIC RAMS 
SIMM_ »10 S$CALL 
1MBIT $16.00 
514256 « $17.50 
41464 , $ 6.25 
41256 . $ 5.50 
Ww 41256 ; 
51258 | $ 7.00 
Ww 4164 
*ERDEEDEOHG PE PROMS 


Bo3a7 28 
30387 10. 
soes? 12 
207 10 
eors7-a 


53, RAMS 


1800) 862-9689 - |600}) 092-8181 


aw 
MEMORY &. 
64-15 P $1.25 ONE MEG, ZIP 
256-15 P $5.95 SIP AVAILABLE 
256-12 P $6.95 INTEL CPU IN STOCK 


MODEM 22. $69 
VOICE CARD $199 


ITC 


(714) 730-1121 FAX: (714) 730-3837 


PRICES SUBUECT TO CHANGE WITHOUT NOTICE 


@ = 
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41256 - 
41256 - 

41256 . 

41256 - 10 

41256 - 12 +10 $1700 
41256 - 15 “12 $1600 


8087 - 3 ~ $88 00 90287 - 10 ~ $218.00 
8067-2~$12000 80287 - 12 ~ $280 00 
8067-1-$17000 80387 - 18 ~ $318.00 
80287-$-$13000 80387 - 20 - $39000 
80287-$~$19500 80387 -25 ~ $480.00 
MODEM 2600 BPS iciems! ~ $69.00 
VOIGE CARD ~ $199.00 
CALL FOR QUANTITY PRICES 
1-300-2-SABINA 
SABINA INTERNATIONAL, INC. 


657 Brea Canyon Road Suite #4 
Walnut California 91789 


(714)594-6336 * FAX (714)595-4008 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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Mf EXPANSION UNITS 


DELTA COMPUTING 


80na 
100 na 
120ns 
80ns 
100ns 





CIRCLE 583 ON READER SEAVICE CARD. 


Mi PERIPHERALS 


9-TRACK TAPE SYSTEMS! 


OVERLAND DATA IS THE 
EXPERT when it comes to 
connecting your PC to the 
mainframe and mini computer 
world. OUR ENGINEERS 
DESIGNED the most 
successful tepe drives in use 
todey. 

© PC/XT/AT/386/PS2/compatibies 
© 800, 1600, 3200, 6250 BPI 

© Free tutorial on tape systems 

© Fastest tape subsystems available 
*¢ EBCDIC/ASCII conversion 

© 1BM & ANSt labeled tapes 

* DOS, XENIX, UNIX, PICK 

© Highest quality customer service 
© Quick delivery 

© Software tools supplied 

© Stock full range of tape drives 

® Network backup and More! 


Overland Data Inc. 
$620 Kearny Mesa Rd. 


San Diego, CA 92111 
‘RA: (619} 571-5555 © FAX: (619) 571-0982 
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Mf PERIPHERALS 


ALLNEW!!! 


9 TRACK TAPE 
SUB-SYSTEM FORIBM 


PC/AT/386 
starting ss low ss 


$2,595.00 


1 YEAR Warranty! 


For Information Interchange, 
Backup and Archival Storage 
Faaturing: 


ANSI Std. at 800*/1600/3200 bpi 
Software, cables and controller 
Protective dust cover/door 
MS DOS, Xenix DEC compatible 
SCSI*, AT Bus of MCA Interface 
25/50/100 ips speeds standard 

* optional 


AKSystems Inc. 

20741 Manila St. 

Chatsworth CA 91311 

Tel: 818/709-8100 FAX818/407-5889 
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RERFORRESNCEN PERIPHERALS 


TOSHIBA LAPTOP COMPUTERS 
© 2400 hos Expansion Slot Invernal Modetis for 
THON + THU THON, TH1O0 T3100. T3200 
Wiakt $499 RIL a Acuustic Coupler jacks 
M2488-3590 BUTT fack, S242 COMMS DEY 
* 2.400 bps Internal Madem for Toshiba THOOG 
W240)-S449 BJT & Nenustic Coupler packs 
© 2400 bps Built-in Modem fnr T1200, T1600 


M2yBI-$290 RITE jack. prwer comrol mode 
= COMMS-2 Expension Slot Card 8242£-$199 
© Dual COMMS: Expanson Cand 22426-9299 
MN A210 Expansion Card: SONE-$299 

© COMMS. 2 loternad T1000 Card 82421-$149 


= \dapeaPOWER cuternal haniery peaet packs 
and peser adapicrs for the laptop compusers:, 
PRODLCT R&D ration 
thd Pacific #201 Sant Luts Obispu C4 944011 
Phone (805) 546-9715 FAX (80S) 546-97 16 
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TAPE SYSTEM 


FOR IBM PC/XT/AT 
& PS-2 


« Mainframe to PC Data Transfer 

© High Speed Backup 

« All Sottware. Complete System 

* Service and Support, casy 
Installation 


catt (818) 343-6505 or write to 


CONTECH Computer Corp. 
0. Bou 162 Taruang, CA 91986 


CONTECH 
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9-TRACK TAPE 


« Completa system menufacturer 

. aanel PC/XT/ATIPS2 & Moe 

* Resd & writs 800/1600/6250 

* Uss with IBM, DEC, HP tapse 

* Linke to FORTRAN, C, COBOL 

* Networking capability 

* Customized softwsre eveliable 

© Powerful data extraction 

* Large Inventory of Anritsu, 
Ciphsr, Kennedy, Qusistar 

* Fast technicei support 

* System prices from $2995 

Avoki the mkidfeman—Go direct! 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 
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PC Ma; 


ine Marketplace the ultimate ta 


9-Track Tape 
Subsystem 


MINISTREAMER™ 


Now you can exchange data files 
between your IBM PC/XT/AT 
ane al mainframe or mini- 
ter Te ae compatible 
or 6250 BP! 9-Track tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
Le bytes per minute on PCs 
com! fibies. Subsystems 
inclide or 10%” stresming 
drive, tape coupler card, 
a les and software. 


LIUALSTAR, 


9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (618) 862-5822 
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OTRACK T = 
{ 


CHECK OUR FEA TURES 


CHECK OUR PRICES 


We Support IBM PC/XT/AT, 
PS2, Mac and Sun 
Unix, Xenix, OOS Drivers 
800/1600/3200/6250 BP! 
Tape Duplication 
Linkable Modules 


Disk Backup/Restore 
Unlimited Block Size 


Easy and Fast Conversion | 


» 256K/1M Ramon Card | 


Best Prices - Call Today 


B00-29939.26399 


Hie Syste 
525 Alma Street, Pato Alto, CA 94301 


Quality Conversion Products Since 1980 
CIRCLE $90 ON READER SERVICE CARD — 








t market! 


The brand specifiers whe read PC Magazine don't have the time te shop areind, ther ants 
Concern is getting what they need as quick 2s posible 


Thev'il DIRECT their attention te 2C Magasiae Marketplace 


Fos thom PC Magazine Marketplaces Direct Response Display Ad format represents a fast. east 
and cost effective method af product acquisition They know it wilt have the products thes neo 
aad the aiformation they want regarding pace vdume discounts specifications and delven. 





Af wots 


Magazine YOURE RIGHT! 


pk that tour business can herefit frm the THOR brand specifiers wito rest Pt 


So take DIRECT actoon and call (212) 503-3115 of (00) 825-44DS 
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“IVT's products are 
true champions. They 
deliver great perform- 
ance every time!" 


Joc Gibbs, Head Coach 
Washington Redskins 
NEL's winningest coach of the 80's 





Buuler 3000 (single 3.5 drive) 
20MB 
45MB SCSI PS/2 
100MB SCSI PS/2 


Butler $100 (single 5.25 system) 
w/choicc of one drive below 
Up to 150MB tape 
SOMB cartridge 
V15MB hard drive 
160MB hard drive 
To 680MB hard drive 


Buuler 5200 (dual 5.25 system) 
w/choice of first drive 
1.2MB floppy (5.25) 
1.44MB Noppy (3.5) 

Up to 150MB tape 
50MB cartridge 

1ISMB hard drive 
160MB hard drive 

Up to 680MB hard drive 


Butler 6000 (max 6 drives) 
1.2MB foppy (5.25) 
1.44MB floppy (3.5) 
Up to 1SOMB tape 
50MB cartridge 
To 680MB hard drive 
Optical drives 





Buuer conuoller cards 

: SCSI for PS/2 
SCSI for AT multi-user 
SCSI mutli-uscr w/Noppy 
SCSI for AT single-user 
Xebee for 50MB eartridge 


IVT offers custom configurations available in 5.25 
and 3.5 inch form factors for 5 enclosure types. 
Most magnetic and optical media available. 


Leader in System Integration and Hybrid PC's for Ruggediza- 
tion, Removable Disk and Magnetic Media Subsystems 
IBM AUTHORIZED VALUE ADDED DEALER - INTEL VAD 





COMPUTER 
CORPORATION 


A Subsidiary of iverson Technology Corporation 





IVT Butler 


External removable/portable 
mass storage subsystems 


Butler 3000 







Ultimate in Mass Storage 
You configure with 
1 to 6 drives 


Butler 5200 





Physical control of removable drives 


e 
provides absolute security 

e Mix and match floppy disks, tapes and hard 
disk drives to meet your needs 

e@ Many models support multiuser environ- 
ments including NOVELL and XENIX 

e Includes cables, software, operator guide, 


and full one year warranty 





For more information return to 
IVT, Mktg. Dir., P.O. Box 6070, McLean, VA 22106-6070 
or call (703) 749-1200 








Address 





City/State/Zip 





| 
| 
| 
|" 
| Firm 
| 
| 
| 
| 


__ Telephone 
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@ POWER SUPPLIES 


TURBO-COOL 150: 
Cool, Quiet Power 





MODEL, POWER COOLING NOISE PRICE 
STANDARO XT i30W 10K 


STANDARO AT 2ew 10K STD S100 
SOI POAT «WK th S12 
$0200 AT aK Ph STE 
TC1S0 PCT «SEW HSH 
Tea POAT «ew 2TK STO StH 
‘Tease at ew 10K STOe $08 


FCC, UL, 120¥/240¥, 4 drive plugs heavy duty com- 





ponents, patented cooling system, 1 year warranty 
PC POWER & COOLING, INC. 
31510 Mountain Way, Bonsall, CA 92003 


(819) 723-9513 VISA/MC/COD/PO 
CIRCLE $02 OW READER SERVICE CARD 








at 
bayer) om 
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eee yuK? 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





THE GENUINE 
THING. 


RIBBONS © PRINTHEADS © SERVICE MANUALS * ROLLERS © ACCESSORIES 
SOFTWARE UPGRADES © ELECTRICAL COMPONENTS © PLATEN KNOBS 


Supplies for all popular laser printers 


ALL ORIGINAL GENUINE BRANDED PRODUCTS 


OKIDATA 


GENERAL 
COMPUTER 


AMERICA 


NEC 


Qume BCX 


> 
FUJITSU 


lll, 


precision mages 


Pammsoric, 


TOSHIBA 


PRECISION IMAGES, INC., 3 ELKAY DRIVE, CHESTER. NEW YORK 10918 
© TELEX 4932285 PIUI * FAX 914-469-4855 © TELEPHONE 914-469-4800 
Nosur hang: for Visa and ManterCard. 3% surcharge on Amen an f pers 
Credit card rit hanged unt order @ upped ® Compares aud persanal s he wl hid there weeds 


oper orders, CAPRA Ine BU PE BIS 7 SC iy a HOU ZSA 
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*intreducing 
Acceuntin: 


General Ledger 
Accounls Payable 
Purchase Order 
Payroll 

Personnet 






























Dotphioa-P. 





World's Finest Fund Accounting Software 


at Accountiog... 


et POS MBA Network 
Fetter 


Utdity Bdling Police Citations 


Business License Cash Management 
Accounts Recewable Work Management 
Invemory Cash Register Systems 
Fuxed Assets Pet License 


UNIX, XENIX, VMS, MS-DOS, PS/2, Networks 
CORBIN WILLITS SYSTEMS 
35754 Mission Bivd., Fremont, CA 94536 © (41S) 790-5600 
Cities, Non-Profits, Grants, Utilities, Counties, Education, Special Districts 
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PC-FUNO 

The leading fund accounting system lor local 
govts and non-profit organizations Modules 
include General Ledger, Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts Re- 
ceivable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNDWARE, INC 

PD Box 773028 

Steamboat Springs. CD 80477 

(800} 551-4458 (303) B79-5770 


GBASE ACCOUNTING TOOLS 
“GENERAL LEDGER “ACCTS PAYABLE 
*dINVOICER & A/R “SALES ANALYSIS 
“SERVICE BILLING “DRDER ENTRY 
*JDB COSTING *JDB ESTIMATING 
*PURCH DRDVINVENTDRY “PAYROLL 
$99 ea + s&h w/dBASE 2, 3 or 3 + Source Code 
dATAMAR SYSTEMS 

4876-P Santa Monica Ave 

San Diego, CA 92107 

(619) 223-3344 
Visa-M/C-AMEX-Check-CDD 


PC Magazine Marketplace 
the ultimate target market! 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managerial reporting requirements 
of not-for-profit and governmental organizations. 
The Sysiem features multiple fund and fiscal 
years, user-defined reports and six levels of 
account cading Modules offered G/L, AP, AA, 
Payroll, Encumbrance, Expenditure Budget, Reve- 
nue Budget and Lotus/DBase Interface MIP FAS 
ts avatlable Jor IBM XT and compatibles. 
MICRD INFDRMATIDN PRODUCTS 

505 East Huntiand Dr, Suite 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


@ BUSINESS 


PROS ONLY Business Software 
New! 1 package for ALL vertical markets! PROS. 
DNLY makes tailoring software lor 1 customer 
practical Using if, 2 pro can install a complete 
system (or almost any business in a few 
hours—no matter how complex the require- 
Ments for that business are Complete $595, 
inal $32 

AUTDMATED ACCOUNTING SYSTEMS 

PD Box 982 

Franklin, VA 23851-0982 

(800} 343-5612 (804) 569-8984 


The hrand specifiers who read PC Magazine don't have the tome ta shup around, 
their only concern a» geting what they need as quickly as possible 


They'll DIRECT their 
attention to PC Magazine Marketplace 


For thers PC Magazine Marketplace’ Direct Respanse/Dinplay Ad [urmat represents a 
fast, easy and cost effective method of product acquisition. They knew it witl Itave the 
protec teey eeu and fine mbsraatien ey wart Tegan pres, tram tae cases, 


specifications and delivery. 


Ifyou think that your business can henefit from the T0000 brand specifiers whe 


read PC Magazine . YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 
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@ BUSINESS 


[New For 1989: 


PROFESSIONAL SERIES 

CEU PRICE 
1 Lotus 1-2-3 $199 95 
1 Wordpertect 5.0 199 95 
1 Dbase lli+. . 199 95 
1 DOS33 - 19995 
1 Intro to IBM/PS 2 5 199 95 
1 DisplayWrite IV. 199 95 
1 Enabie 199 95 
1 Symphony 199 95 

All Titles Approved for 


Continuing Education Units 
from Georgia Institute of 
Technology. 


© Self-contanad, 
interactive training 
vidaos 

¢ Demonstrates every 
command in detail. 

* perfect for group/ 
repetitive training. 

¢@ 60-day untimited phona 
support hotline. 


MICHAEL HALVERSON 
& ASSOCIATES 
1313 Newburgh 
Westland, MI 4B185 
In Michigsn (313) 729-0325 
FAX. (313) 729-0238 
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Quickly, clearly show both objective 
and intuitive tradeoffs to your mansge- 
ment, department or peers. Focus on 
what matters. Speed approvals. Spend 
bap herbed a) 

Decision makes the familiar 
heats oe ee 
Plain English worksheet Fast, easy 
graphic operation. 3-D Groupware 


ophon. Practical, created by a senior line | 


manager. $195, Satisfaction guaranteed. 


“Highly recommended”- 
“I'm hooked”- ae FC 
"Welcome addition” - P 
=o oe & 
FREE Demo (si0 value) 
CALL 800-237-4565 ext 138 
Apian Software 415-851-8496 


Box 1224 Menlo Park,CA 94026 


ee se ee 





BUSINESS PROJECT 
MANAGEMENT 





Business Plan 


Tim Berry's Business Plan Toolkit for 
PC or Mac, praised by Inc, Home Office, 
Bankers Monthly, Corporate Cash Flow: 
*,..well thought-out, clearly wntten ... 
includes al) the spreadsheets you need, 
designed to provide all the standard 
analyses such as multiyear profit and loss, 
mano analysis, sales forecasts and the like 
+ Some sMpressive graphs ... a great 
buy.” With fully-linked financials, sample 
plan, tex files, and manual, $99.95 


Palo Alto Software 


(800) 336-5544 (415) 325-3190 
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BizPlanBuilder 
| A proven business & markcling plan template | 
| for PCs or Macintosh. Over 90 pages of outlines, 
| headlines, structured texts, lists, suggestions .. 
| are already typed & formatted into 33 word- 
| processing files. Includes financial worksheets 
| for Lotus, Excel, Works. Friendly manual $99 

“We applied for a loan in early November 

and byt hristmas we had $4,200,000," 

My CPA highly recommends it. 


Call for companion software templates: 
| » Manufacturing Financial Model = $149 
| » Private Placement Memorandum $149 





«Limited Partnership Agreement $149 
» Personnel Poticies Handbook 399 
| 9 Manufacturing Worksheets $99 


| 30-day cetum privilege VisaeMCeAmex, 
| 800/ 442-7373 » 415/ 941-9191 
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MANAGE PROJECTS IN 1-2-3 
Project Calc creales projects on yout 1-2-3 Or 
Symphony worksheet with 30 new (e functions 
and menus Draw Gantt timeline, PERT Net- 
work, resource histogram on-screen or thru 
PrintGraph Schedules wilh resouice limits or 
leveling on each recalc $179 95-$279 95 with 
30-Day guarantee. Call today tor into 
FRONTLINE SYSTEMS, INC 

140 University Avenue #100 

Pato Alto, CA 9430? 

800-451-0303 EXT 55, 916-677-7171 


PC Magazine 
Marketplace 


2nd Color 
Option 
Available 








@ COMMUNICATIONS 





CV 


Comnater Vectors ine 
800-262-RCOM 


Complete 
Mouse and 


BARR High-Performance 
RJE Workstations 


BARR/SNA RE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PSV2 series of 
computers. 


Full featured: 

* multiple printers, 

* unattended operation, 

* print speed beyond 6,000 Ipm, 
* special forms, 

+ line speed to 56,000 bps, 

+ dial-up or dedicated lines, and 


* serve as a LAN gateway. 


BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C, 9600, 

Barr Systems, Inc. 
BARR. 2830 NW 41St. BligM 

Gamesville, FL 32606 
——_800-BARRSYS or 

904-371-3050 
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COMPUTER-TELEX-LINK 

Your PC can send and recerve telexes quickly 
and easily with Computer-Telex-Link. Replace 
that aging telex machine! Add telex service to 
your business for cost effective worldwide com- 
mMunicalions! Computer-Telex-Link tianstorms 
yout PC inlo a state-of-the-art communications 
toot for telex. 

Cawthon Software Group 

24224 Michigan Avenue 

Dearbom, Michigan 48124 

Phone 313-565-4000 


MULTI-LINE PC-00S BBS 

The Bread Board System (TBBS) - Secure, 

feliable, tull-teatured commercial EIS for IBM 
/AT/386/PS2 or compalible Easity custom- 

wed by non-programmers Kermit, X & Y - 

Modem High performance allows up lo 32 

simutianeous callers User audit trai! 

300/1200/2400/9600 bps 

eSott, Ine. 

15200 East Girard Avenue, Suite 2550 

Autora, Colorado 80014 

(303) 699-6565 





PC 
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toRg 


Finest and Fastest Communications Software ANYWHERE! 
Enatures: RCOM-2/PC ardt RCOM-3/PG 
Thewer ae, PC 


Ty, On Bi sto, ‘312, 3164 end VT100 Emniation 
PC-Mainirame file tanstore 
Re ie Soe Lanes 


Our on-line technical euppart is avaliable 24-hours a day! 
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for famtvet Sie transiers 
'_ AFTP, AFTP2 protocola 
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i CONSTRUCTION 


CONSTRUCTION ACCOUNTING 
Comprehensive, affordable soltware for build- 
efs and contractors. Job cost, billing and 
draws, payables, check writing, purchase or- 
ders, discount and retention tracking, all in one 
package—$795 Reviewed and appioved by 
National Assn of Home Builders. Also avail- 
able General Accounting and Payroll 

YAROt SYSTEMS, tNC 

813 Reddick Street 

Santa Barbara, CA 93103 

805-966-3666 


CONSTRUCTION ACCOUNTING 

The CMAS Sysiem is designed tor contractors 
where tracking job costs 's required Modules 
include Job Cost, PR, AR, A/P, GL PO's, 
Invenlory, Sennce, Dispatch, Estimating, In- 
voicing, and Report Generator CMAS is fully 
integrated Runs on DOS, XENIX & NOVELL. 
DATA-BASICS 

11000 Cedai Road Suite 110 

Cleveland, OH 44106 

(216) 721-3400 








— 


@ DATA BASE 


ROOTS Ill FOR GENEALOGY 

Organize your family tree and print camnera-ready 
family books containing charts, text and indexes 
Store, retneve and display 1,000's of family facts 
‘with biographical sketches and source documen- 
tation Lightning-tast searches and sorts. 750 
page manual Satistaclion guaranteed. Write for 
free brochure. $250 (+ CA fax). 

COMMSOFT 

2257 Old Middlefield Way, Ste A 

Mountain View, CA 94043 
415-967-1900 


FAX PHONE OIRECTORY ON OISK 
More than 150,000 entries available containing 
olganization name, city, ap, industry code and 
FAX number Rates based on volume ordered 
Customized groups {by AC, city, zip or indus- 
try) available For information contact. 
HAMILTON WORLD COMMUNICATIONS 

PO Box 9777 

Trenton, NJ 08650 

FAX (609) 584-0048 





800-327-6687 


@ DATA BASE 


GBASE It! PLUS Workalike 
Free Trial, Send No Money 


PC MAGAZNE MAY 17, 68 said, 
“1 on 1 ts @ programmable relational 
OBMS faster operation n the imterac- 


Bvemode — the Menu mode is @ lancier 
and more completa version of dBASE's 
Assistant mode 


Tonte3il we keer 
Geal lor those who would be glad 

a BASE Il! PLUS clone’ 

FREE 30 day na i USA 

write, oF pull ies bathe we Cal 
203-375-0914 $69 + $8 ah Oe Amex 


ton 1 Computer Solutions, Inc. 
26 Finghwwood Orive 
Trumbull, CT 06611 

DASE I PLUS is a tademark of Asheon-Tale 
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@ DATA ENTRY 


DATA ENTRY 
EMULATOR 


Auna on Stand-alone or neiworked 
PC's, compatibles or PS/2's. You will 
not tind any Data Entry Syatam 
-FASTEA, EASIER to usa, or LOADED 
with more USABLE features. Distribu- 
tion Worldwide. Imbedded rev-10 key 
option Fully menu driven, 
A complata edit language included 
Free 30 day trial period. Price $305 
available for IBM AS/400 & S/36 


LK 


TEL: 206/776-6443 USA: 800/356-0203 
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ENTRYPOINT 90 


Develop and run customued PC data entry 
applications Powertut validation, editing, 
audi! trails, accumulator balancing and math 
functions make Entrypain! 90 tdaal tor high- 
volume data entry in distributed, LAN and 
Standalone environments, 

Accepts scanned input, intertaces with 
Communications packages, mtegrates external 
C procedures Excellent bor OEM/VAR apps 
and as Irant-end to commercial networks 
Award-winning manuals and excellent tech 
Support make conversion quick and easy 

Call tor a free demo diskette or Application 
Catalog, Ask about our Reseller program. 


DATALEX 

100 Pine Sireet, Suile 2400 
San Francisco, CA 94111 
800-962-8888 415-362-4466 


COMPUTER KEYES 
21929 Makah Rd 
Woodway, WA 98020 
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VDE - Viking Oata Entry 

MI data integrity and easy application design are 
high on yout prienty list, VDE offers il all - and 
more From single-user MS/DOS to mullt-user 
UNIX & VMS, VDE has become the solid 
chore Give us a call - Ask aboul our demo 
evaluation package and see lor yoursell! 
Viking Software Services, Inc 

4808 E. 67th Street, Suite 100 

Tulsa, OK 74445 (918) 491-6144 





m@ DATA ENTRY 


i | 
DATA ENTRY SYSTEM 


RODE/PC 1s the highest qualuy data 
entry solution available and has been 
selected as the ultimate data entry 
solution by the 5 Bureau ot the 
Census, US Army, 1.8 Naw, New York 
Stock Exchange, General Motors, EDS, 
Dupont, Exxon, Texaco, Olivetti, and 
thousands of other large and small 
husinesses, universities, and govern 

ment agencies. 

Full evaluation kits are available Call us 
today te discuss your data entry plans 


2K DPX- core 12 as 


190 California Avenue (408) 973-9292 


Pak Alin CA 944 
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DATA ENTRY 


has changed... 
From tasypamnches, 37412, FourPhase, 
CADE, and Nhuderf = Now even the most 
‘complex data entry is being done on PCs, 

ego re mee of on cower cia EN, 





























tte mest widely ed PC based raed 
the wortd. 


Brings sound data entry 
up-to-date with, . 


KeyEntry Itt 


Complete Evatuation Package 
Available 


1-800-533-6879 o: 205) 251.2985 
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@ DESKTOP 
PUBLISHING 


Dptical Character Recognition (DCR) 

PC-OCR™ soltware converls prinied/typed 
Gocuments into editable Jext Iles lor your 
desktop publistung syslem Supports HP Scan- 
Jet, Canon Panasomec and most other desktop 
scanners Pre-lrained tor many popular lonls 
and tramable fo read virtually any typestyle, 
incl foreign tonts Reads proportional text, 
matrix prinler oulput and Xerox copies $385 

Check/AMEX/VISA/MC/CO0 

Essex Publishing Co 

PO, Box 391 

Cedar Grove. NJ 07009 

(201) 783-6940 


PERSONALIZED FONT CARTRIDGE 
lor DeskJet, LaserJet and compalible printers 
Place your Signature, Letterhead, Logo and Mix 
& Match fonts trom our library of hand tuned 
bil-mapped lonts Let /7/ reduce your printing 
cost by printing your Letterhead, Text and 
Signature alt at the same time Save Time, 
Money & gel constant pratessional leaking 
documenis Cali for into 

Innovative Type, Inc 

13 Fairview Circle 

Groveland, MA 01834 

(508) 372-7046 
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@ DESKTOP PUBLISHING 






Telephoae (4t5)339-3530 
‘elephoae (445)3. pes 







when you need the best tools for 
Screen Capture ang 
Image Management: 


your applicanons, 
BIS Lo aeeer an man ee 
Supports EGA, VGA, Hercules, CGA MDA 
adapters. Suggested retall price, only § 
BPE inner media, inc. 


{(603)465-2216 Voce, -7195 Fax Visa MC, Am Exp 
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i EDUCATION 


Improve Your 
English Usage 


The RIGHT WaY TO WRITE AND SPEAX® will help 
] you review problem sean of Engieh usage The 
| canbe donain your alice, home or workapace 
Tha PC beved coures rune on IBM/PCs and mest 
compatibiag and hes na eaunde a: quel 
airaighteducalan Wrang anawara have an 
explanation presented le remlerce proper wags 


‘Onder Course 8105 on 5 6” chehetie (0SDO1 
Order Course 9106 on 3 4 ~ chakatte ( 76MB) 





The cost 1m $49 95 ppd payable by check or monay 
order NJ ceedente add $3.00 sales tax Order trom. 


MHP Communacanens Untomucd 


“Chace 753 ON READER S SERVICE CARO 


i ENGINEERING 


SIMULATION 

GPSS/PC 1s a full-power version of GPSS. the 
most popular maintrame simulation language 
Specfically designed for interactve use on lo- 
day's high-speed microprocessors, it is loaded 
with features such as interactive graphics and 
animation Using GPSS/PC, you can predict Ihe 
behavior of complicated real world systems 
MINUTEMAN SOFTWARE 

PO Box 1718 

Stow, MA 01775 
800-223-1430/508-897-5662 Ext 316 


1989 


We don’t do newsletters 


But if you’re doing, 1,000- page technical documents, we’re the 
best—automated, style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 


GML/PC™ 


The technical documentation and specifications 5; 
Commaad Techaology Corporalloa, 1900 Mountain Blvd., Oekland, CA 94611 


ialist. 





Telex:509330 COMMAND TECH 
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a eee ea tape: $12.95 
(Cularin maiderte wit 
res} on 
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PC Magazine Marketplace 
the ultimate target market! 


The brand specifivrs who read PC 
Magazine don’t have the time to shop 
around, there only concert is getting 
what they need as quickly as poxsible 


They'll DIRECT their attention to 
PC Magazine Marketplace 


For them PC Magaziny Marketplace’ 
Direct Respouse/Display Ad format 
represents a fast, easy aud cost effer 
tive method of product acquisition 
They know it wall have the products 
they oved aud the information Ihey 
want regarding price, volumm dis- 
counts, specifications and delivery, 

(fyou think thal your business can 
benefit froin the 700,000 brand spec 
ihers wh cead PC Magazine ... 
YOU'RE RIGHT! 


So take DIRECT action and call 
(212) 503-5115 or (800) 425-4ADS 























dd power 
to your 
system with 
2 FREE 
PC Magazine 
Utilities Disks 




















You're Guaranteed Delivery of 

@ In-depth product reviews based on 
the impartial evaluations of our own 
PC Magazine Labs. 

@ Power-User Tips and Techniques to 
help you work faster and smarter. 

® The best, hottest columns anywhere. 


Get 2 Rescracsine 
ec ae 
FREE Vol. Il features 78 


D ISKS pe that will tea eu rev-up 


your system! Speed up your keyboard... 
locate any file in seconds...back up all 
your data with ease...add a DOS system 
to a working disk. Not available in any 
store, these valuable disks are yours 
FREE with your paid subscription. 







That's like getting 


z 

SAVE. almost 2 out of 3 issues 

0 plus home delivery Free 
62 YH —so you won't miss a 
single, valuable issue. 


The PERFECT 
GIFT! 


Give another power-user—a business 
associate or friend—a gift subscription 
to PC Magazine. They'll appreciate 
getting the late-breaking, in-depth 
coverage of IBM-standard hardware and 

software 22 times 

a year—plus the 

| 2-disk Utilities 

Library, as 
an extra 
special gift. 
And we'll 
send along 
agit card 
to announce 
your 
thoughtful 
present. 


ne 





PC FREE DISKS/SAVE 62% 
YES! I want my Free, 2-Disk Utilities 


Library and all the power and input PC Magazine provides. 
Enter my subscription for: 
(44 issues (2 years) for $49.97. SAVE 62% 


O22 issues (1 year) for $29.97. SAVE 54% 
Savings based on annual newsstand price of $64.90. 










(Payment enclosed. §OBill me later. 


Please add $37 per year for postage outside USA, $25 in Canada, US currency only. Allow up to 60 days for delivery of first 
sssue. Your disks will be shipped upon payment. Basic annual subscription price is $44.97. 


4n593 


Please send a gift subscription and 





2-Disk Library to: 
Me/Mrs. (Please print full name) 
Company. 
Add: 





__—_———————— | es, 
For: C) 22 issues (one year) for $29.97. Save 54% 


(44 issues (two years) for $49.97, Save 62% 
Savings based on annual newsstand price of $64.90, 


Please send me the invoice and sign the gift card from: 
Mr./Mrs./M 














print full name} 
Company. 
Adi 
City. — 
Please add $37 per year for postage outside USA, p25 In Cane US currency only. Allow up to 60 days for delivery of first 
wsue. The disks will be shipped upon payment. Basic price is $44.97. 


PC FREE DISKS/SAVE 62% 


S! I want my Free, 2-Disk Utilities 
Library and all the power and input PC Magazine provides. 
Enter my subscription for: 
(1 44 issues (2 years) for $49.97. SAVE 62% 
O22 issues (1 year) for $29.97, SAVE 54% 
Savings based on annual newsstand price of $64.90. 


Mr/Mrs./Ms. 








q Pont) 
Company. 
Ad 





City Se 


O) Payment enclosed. Bill me later. 


Please add $37 per year for postage outside USA, $25 in Canada, US currency only. shoe Up (0 60 days fof celiveryet Sia 
issue. Your disks will be shipped upon Payment. Basic annual subscriphon Brice is $44, 


40591 
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THE SHOW 


FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 





The COMPLETE Lottery TRACKER and WHEELER™ 


The MOST COMPREHENSIVE Lottery Software Program on the Market Today for PICK-6 
Games! Mow Sold in si! 50 states and 17 Forsign countries! 


© Store Past 1000 Winning Lottery Numbers and Dates! 

Track as many State or International Lotiery Games as you want! No Limit! 

. * Produce EXPERT. Wend Chars to Kerwty Those HGT and DUE Nuribers 
Hits 4 ways. Bell Curves, Recency, Percentages, Frequencies, MORE! 

° ® Produce STATISTICS for ALL Numbers You — NO Randomizing Here! 

© Select Numbers to Play 5 Oifferent Ways! You what YOU Like Best! 

© Check Your Bets For WINNING Combinations! Record ALL Systems Playedt 

© Store up to 2 BONUS NUMBERS (Play all internabonat games") 

© (te include Lottery Date Base for State Game af YOUR CHOICE (Please specify}! 

© Prt Charts, Statistics, Recorded Numbers an¢ WHEELING SYSTEMS! 


Choose From the Worlds MOST Popular WHEELING SYSTEMS! 
No other lottery sottware package provides all of these features! When we say complete, 


WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS. Printer and Color Monitor 
recommended but not required for use. Alt wheeling systems and program features take 
nly SECONDS to complete! Detaled Lottery user manual included ‘Why pay more for 
tess? Use our Years of experience with Your computer advantage! 
INTRODUCTING LOTTERY-ON-LINE 
‘The WORLDS FIRST COMPLETE ON-LINE 24 HOUR LOTTERY SERVICE Including 
On-Line Ticket Purchasing, Lottery Pools, Tips, Latest US and internatsonal Rie- 
‘sults, 1-800 number access, Down Loed Lottery Data Gases to Facker and Wheeler 
Olsk, Bulletin Boards and MORE! Circle reader service card tor information! 
Don’t Hesitatel Place your Order Now! 
OnLy: $39.95 Pus s2.00ssH 
Sep wes rw 1-800-824-7888, Ext. 283 
E for Canadan Caters 1-800-544-2600 
Entertainment On-Line”, imc, Po. ac 563 Dept PC, Westhora, MA01581 
The PREMIERE Lottery Software and Audio Products Company 
MC, Vise and MO orders sinpped witwn | week Please allow 2 weeks for Personal Checks 
(MA Remdonts add $4 sales tax « 1969 Ertertanment-On-Line® inc 
Order Direct or see Your Local Software Dealec. 
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For 1am $e. XI AT PS/2 & Compatibles 
World's Largest Distributor 
Now- Same Day Shipping 





Volume |... 
Volume th... 
Votume tit 
Mithrums . 





@ FINANCIAL 





a Ww MoneyCounrs’ 5.0 


mh The $29 Money Management 
_ Solution. Guaranteed. 


MonerCounts 6.015 the easy-to- 
use, CPA-designed money 
management/accounting program 
for hame and business It offers. 
Cash, checking, savings & credit 
card management, checkbook 
balancer, budgeting. financial 
statements, graphics, fast financial 
data base with three-way look-up, 
inquiry reports & on-line help 
Handles up to 999 accounts and 
100.000 transactions Inctudes 
printed manual. Not copy protected. 


MoneyCounrs 5.0 also 

@ prints any type of ptn-feed or 
laser check & updates your 
records automatically 

® estimates your 1988 income tax 

@ analyzes financing options & 
savings programs — computes 
Interest rates & Joan payments 


® prints amortization schedules 

®@ manages marl hists — 2p & alpha 
sorts ~ prints labels & index cards 

@ provides password protection. 
fiscal year support & pop-up 
notepad 

@ 30 day money back guarantee 
(minus shipping) 


Call or send $29 plus $5 
shipping/handling 
Cnech/VISA/MCIC OD 
1-800-223-6925 


(in Canada 319/395/7300) 


[ley 


Dept M 
373 Collins Road N.E 
Cedar Rapids, lowa 52402 





METASTOCK' 


PROP KES BION AL 


Mors, 


Combine your intuition as an investor with the brainpower 


Choice of computerized technica! analysis MetaStock Protes- 
sional offers a wide vanety of sophisticated charting lools for stocks, bonds, 
commodities, futures, indices, options and mutual funds. $295. 


* Up to 36 multipla, movable windows. 


¢ 40+ pre-programmed indicators 


* Compabbie with 16+ data sernces 


* Desktop publishing compatible 
* Create your own formulas 


© Profitability tester 

© Import/axport data 

« Unattended operation 

¢ Supports over 130 printers 
© Extensive user's manual 


For a $5 demo disk, or for complete literature, call toll-free. 


1-800-882-3040 






money order 
Foreign orders & 3.5" orders add oe 00 per dish 
AOS @ PO Box 106-| 
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BEAT tHe LOTTERY 









3 Major Lotto Prizes (Including TEN FIRST GAIL HOWARD'S SMART LUCK 
PRIZE JACKPOTS) Totaing $808 Mion = COMPUTER WHEEL” 
Have Been Won Using Gall Howard's 





Gail Howard's Batanced Wiecing Sys- 
Gail's 228 page book — LOTTO: HOWTO pau eal Leh RC eg 
WHEELA gives youthe most odds, No other lottery computer system 
oaree information Siatieble on how tO offers so much! A must for oie 
Vouroe nick Se ee Y 


Improve yout 
WINNING THE LOTTERY 


Systems. 





























SMART LUCK 
ae COON Ne ores 100, omy 06 1B COMPUTER ADVANTAGE™ 
“Valid Minimum Win Guarantees To Pick the best numbers to play in your 
"EXACT Guaranteed ODDS favorite state or International Lotto game 
Pes cara ene to 667% ey for each additional Lotto game). 
oes Elbe with each system ase specify. $39.95+$2 s/h. 
$14.95+$2 s/h) 












am Sh bh ay 
COMPUTER SYS TEM 5 


P.O, Box 1519 - Dept. PM-15- White Plains, NY 10602 
pomawmet 312/934-3300 oy Shabe” (800) 876/G-A-I-L (4245) 


CIRCLE 763 ON READER SERVICE CARD 





PC MAGAZINE @ JUNE 27, 


EQUIS International » Box 26743, S.L.C., UT 84126 » 801-974-5115 


LOAN PLUS 

Fully menu driven! UiserFriendly! Organrzes all 
phases of Loan Processing » Easy to track 
payments Processes five types of Loans. in- 
cluding Rule of 78 Produces Amortization 
Schedules, Payment Receipts & Invoices, Late 
Notices. End ot Year Statements, Loan Collec- 
tton Report, Labels etc PC/MS-00S/256K 
FREE OEMO (or download LOANPLUS ARC 
201-473-1991) Operating System $695 
ADVANCEO PERFORMANCE Inc 

C/o Vickey Software 

102 Court St. 

Pickens, SC 29671, 803/878-2100 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


1989 













SAVE EDITING TIME 

REFINE touches up financial tables before you 
tmport them into your word processing pro- 
gram REFINE reads ASCII tables prepared with 
any spreadsheet program Options to insert and 
align currency symbols, bracket neg numbers, 
change zesas to dashes, search and replace 
Convert tabs and settings Only $79! 

REFINE SOFTWARE 

POB 34027 

Bartlett, TN 38184 

(901) 385-1940 









PC Magazine 
Marketplace 


2nd Color 
Option 
Available 








all 





0 © Used ty thousands # Used Mationwhie! 
1, of Attorneys: & Used for Judg- 
weed hundreds = menvChild Pmi‘e 
J © Used to very 
fe uss by he cons dender'e figures! 
€ DLosn Amortizetions O Present Yelve 
Lena hci ited O Fature Value 

1 2 Net Present Velve 
O10 Dipl Accurney D dnternal Rate of 
10 Fined & Adjuetabie Ra 


views! 
OD Battoon Payments FREE Reg. Zcom- 
05 soive for the plience benchmark 1 
ae footnah prota! g 


r $140 OF 1 


vam socks 
1 Dome dah & manual avaiable for $90¢85 S8H 


| SaEIEGTHOSON 





1 
' 96300 Caria - 81, Fraser, Mich agoze ® 





i] 900/858-8448 1-0770 ! 


© Grech View MC, Amex & Ossoorer are wacom fl 

L COD order's additonal $2 75 J 
60 day Money beck guarantee" 
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or 3137 


i FLOWCHARTING 


TurboFlow $69 
Flowchertieg for IBM PC/XT/AT/PS2 





* Cul/paste, drag, reduce /colarpe 
* Expandoble symbol libri 


coeig ee cli << 
ra 


Deytron Electronics Inc, (214)669.2137 
610 S. Shermen #104, Richerdson Tx 75081 
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BETTER FLOWCHARTER 

Know belore you buy! EASYFLOW ts the superb 
Hlowcharting program chosen by over 30.000 
users, and very favorably reviewed in the March 
10th 1987 issue of PC Magazine See the 
“Index to Advertisers” under HAVENTREE to 
hnd our ‘arge display ad in this issue Now 
available with 30-day MONEY-BACK guarantee 
HavenTree Software Limited 

Order Desk 1-800-267-0668 

Intormation (613) 544-6035 

Teletax (613) 544-9632 








i FLOWCHARTING 


WINOOWS FLOWCHARTER $79 
RFFlow 1s a drawing tool designed specifically 


lor flowcharts Easy to learn, easy to use 75 
shapes aulomatically adjust in size Move, 
copy, or delete groups of objects 7 tevets of 
zoom Use mouse of keyboard On-line user's 
manual $5 tral disc RFFlow requires Micro- 
Soft Windows, 

RFF ELECTRONICS 

1053 Banyan Court 

Loveland, CO 80538 

(303) 663-5767 

i GRAPHICS 


VIDEO STORAGE 


Equal to 300MB 





he R12 18M or companies 

{| Video workstation mai provides te user wit random 
access to 1230 video mages wit reschaon of 572 x 512 

r] ard bull analog yay scale representation 

» GS ms average access tme to caplay or moor a video 


rage 

» Works wil) any NTSC video source such a8 cameras. 
VCRs etc 

+ Comes complete wih § 114 meh weo deckcated hard disk 
Gree and 172 slot PC mtertace card 

+ Compatoie with mest dptizes: 

USES 

DESKTOP PUBLISHING SECURITY VIDEO DATABASE 
ON LINE VIDEO RETRIEVALRECOROWING 

‘SPECIAL INTRODUCTORY OFFER 81,285.00 COMPLETE?! 


f asics ane 1131 ore or wei ta image 


esearch Corporabon + 8200 € Ranirea Suis 1 
U scomaate AZ @5260+ FAK 2 002) 998 5238 } 
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2 rile 


ir grapmcs 
$ into tugh -resonuiton, 


esentations INC 
nd Orive, Ste 


Onty $8 per shde 


1-800-222-2592 
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eRe LL LCG een) 16M 5% 31% 
STOPS STRETCH FROM AUTOCAD 
VENTURA-PRINT SHOP-P/MASTER-TAXVIEW 

's OF 9PIN GRAPHICS PROGRAMS. (619) 743-5315 


GRAPHICS IN LQ. FAX (619) 746-6631 
Supports 60 Printers. eed 
Recommended by Epson, NEC, Foresight 
Panasonic, Selkosha, Star, Toshiba. 349g neni Eat Abs 


Autodesk, Softview and more. 


i GRAPHICS 


SLIDES FROM YOUR 
COMPUTER FILES 


Use your computer to design your next 

presentation. Then send us your files for 
imaging. Vibrant, 4K resolution slides 
delivered on your desk within 24-48 hrs. 


File formals/software supported: 


All Matra: MVP SCODL format lites produced by any software including 
Harvard Graptics @ Draw Applause @ Lotus Freelance Plus © Miciogsalx Designer & Graph Plus 
Zenographics Pine & Muage © Microsoti Chat3.0 © VCN Concorde © PC-Stde © SiideWule Plus 


Also 


Call toll-free 
1-800/433-8829 
for more information 


700/343-8243 © FAX 703/343 0691 
PO Box 2570 © Rusnoke VA 24010 





Lotus PIC tiles © VideoShow PIC lies © CGM Metafiles © Autocad DXF files (addnt cost} 


my IMAGE. 
CENTER 
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GRAPHICS LIBRARIES 

Very Fast 2D/3D Autoscaling Graphics for Mi- 
crosoft Languages 3D Lines Use Color Fast 
Polygon Fill, Solid/Wiretrame Color/Btinking 
Text X-Y, Bar. Contour & 30 Fishnel Graphs 
Supports CGAEGAVGA/Herc & Dat Matrix’ 
Lases/Plofters « Ful! Resolution Print Screen 
Port $140 NO ROYALTIES FORTRAN Source 
+ $90 

CHIRP TECHNICAL SERVICES 

PD Box 551, Del Mar, CA 92014-0551 

(619) 632-9510 


fee programmers: ‘for programmers, hackers, 

usmesses, end funt 

comeing Graphics Packnya 
features: * PC art sprites 

«chp ort* enmation busmess 


*rotate * scala *flp 
*hide* overey 
*beckdrop *salid 
* foreground «tiling fun 
* demonstration mods 

ouvert /eeverse © blend 

eenlerge *text © pixel or 

black control = end more! 

$4QM incoductory otter 

Computer/Mind® 
3600 Stadium = Kalamazoo, Mi 43008 
618) 3 375-0306 * VISA Mastercard aston pink 
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PRINTEO GRAPHICS WITH TURBO 
GRAPHLINK does tor your printer what TURBO 
PASCAL's BGI graphics does tor your screen— 
tn ultra-high tesolution! GRAPHLINK com- 
mands work exactly like TURBO's BGI com- 
mands, so adding printed graphics to your 
programs 1s a snap—and requires only two 
additional lines of code! Supports HP, Epson, 
1BM NEC & Toshiba printers. Only $99 + $5 shit 
VISITECH SOFTWARE 

D5 3807 Ridgewood Ct 

Pittsburgh, PA 15239 412/733-4775 






Power Pack Your Pris Rey? 
Only $49.95 
Grofpis™ turns any IBM ot compatible 

gmaphics apphcaton imo a powerful 
commaunxatot by printing exscrly what 


‘you have created on your computer 


screen. 
@ Link into Pagemaker of Veotura 
@ Scale the atinge to aniy size 
© Poe in color, black-on-white, whiter 
ontlack 
@ Pane vertically of horuuncally 
@ Wik with virtually any bit-mapped 
dot matrux, ser, or inkjet prnvet 
Jewell Technologies, Inc. 
4740 44th Ave. SW Suse 203 
Seale WA 9616 
206-937-1061 


3 FREE SLIDES FROM YOUR PC 
COMPUTER SLIDE EXPRESS 

Converts your graphic thes into 4000 tine tull 
Color slides, overheads or printouts All popular 
programs supported 24 hour service by mo- 
dem or disk As low as $6.50 Cait or FAX for 
your FREE valuable ($27 00) coupon and FREE 
48 page catalog 

Visual Horizons 

180 Metro Park 

Rochester, New York 14623 

Phorie. (716) 424-5300 FAX. (716) 424-5313 
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@ GRAPHICS 


PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix or laser printer into 
anHP pen plotter Fast hi-res output No tagged 
lines Vary line width color Works with Auto- 
cad, Dralix, etc Supports NEC P5/P6, IBM 
Propnntes. Epson LO/FX. Toshiba, HP Laserjet 
Hercules/CGA/EGA/VGA lor preview $64 
checkm o 

Felot Corporation 

24-16 Steinway St Suite 605 

Astoria, NY 14103 

212-418-8469 


RAINDROP* 

FAST, compact PriScm Utility lor end users 
AND developers Hardcopy as last as 10 sec 
Average binary size=Gkbyte 12 video graphic 
stds Scale, rotate. colonzed & more ‘CALL’ 
trom user written programs Complete 9 & 24 
pin dot matrix, ink jet & laserjet library $39 95 
RAINBOW TECHNOLOGIES 

8106 St. David Court 

Springfield, VA 22153 

703-440-0064 


0 
@ HEALTH 


cy \e. TM 
» Diet Simple”- 
DIET ANALYSIS MADE EASY 
Analyzes diets, menus, foods, 
and recipes. 
@ Food Exchanges 


@ Food Frequency 
$145.00 


@ 1900 Foods 
@ 0 Natrients 


Other programs available: 
© Food Allergies 
© Drug Interaction 
@ Differential Diagnosis 
@ Diev/Menn Creation 


N-Squared Compufing 
3040 Commercial Street SE - Suite 240 
Saiem, Oregon 97302 


1-800-669-3040 
CIRCLE 772 ON READER SERVICE CARD 


th: 
[ad ROOT tl 


Analyze diets personalized for age. 
‘weight, activity This Top-Rated sott- 
ware has best database avaitable' 99% 
complate for 2400 toods—- 30 nutnents 
Used by USDA, hospitals, colleges, 


faness centers, homes. AHordable, easy 
fo use, guaranteed 
Send Now FREE DEMO DISKi 


RESEARCH 
PO Box 13028-G © Salem, OR 97309 
Phone (503) 585-6242 
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***dFELLER INVENTORY®°° 

A business inventory program written in modhfia- 
ble dBASE source code The menu-dnven pro- 
gramiets you locate items by inventory name or 
number [t keeps Irack of reorder points ven- 
dors, average cost & other informabon 

° GFELLER inventory $150/Requires dBASE {V1 
* dFELLER Plus $200/mith History & PO's 
Requires GBASE IIl-Ill PLUS {lor stock rooms) 
FELLER ASSOCIATES 

560 CR PPA ROUTE 3 

Ishpeming, M! 49849 

**=(906) 486-6024°~" 


INVENTORY MANAGEMENT 

‘Stock- Master 4 0, commercial grade system pro- 
vides Stock Status, Purchase Order Writing & 
Tracking, Trend Analysis, Quality Contra! Report- 
ing Detail Analysis, Bifl of Matenais, Mult: Loca- 
tions and more Modular, “micro” priced & 
Configured to your needs Cobo! Source available 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


a eee 
@ MAILING 
PROGRAMS 





“HOW TO MANAGE YOUR 
MAILING LIST” 


Discover how you can professionalty 
Manage your consumer or business- 
Ye-business mailing ist on your IBM 
PC of compatible PC with 640K RAM 
and hard drive—and save money on 
your marhngs—with Arclst and Accu- 
Mail, two powerful, easy-10-use pro- 
grams that otter you 
© address correction and standard: 
ization @ duplicete recognition @ list 
Merge ‘purge © postal presorts @ tile 
meintenence @ lebel design and 
printing @ “Nth Name” testing @ 
complete dete security © and more. 
Arciist and AccuMail can help you 
boost your mailing Iist's integrity, 
delivarabiiity, and performance! 
To get your FREE BROCHURE, caif 
TOLL FREE 800-368-5806 or wnte 
Group 1 Software, Inc. 
Washington Capital Olfice 
6404 Ivy Lane. Dept PMK-4 
Greenbelt, MO 20770-1400 
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PostWare tor the BIG Jobs 

Fast accurate PC soliware for commercial & 
large volume mailers Corrects addresses & 
adds ZIP, Carer Rie and ZIP + 4 at 81.818 
records/hr Mail stream sorting at 14,690 
tecords/min USPS certified at over 99% accu- 
tate Calculates postage prints labels & bag 
tags Cail lor FREE brochure 

Postalsofi, tne 

4439 Mormon Coulee Rd 

La Crosse, WI 54601-8220 

606/788-8700 (in Wi) 800/631-MAIL (6245) 
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@ MAILING PROGRAMS 


Speed Up UPS Shipping with ShipMate 


Intro Offer $395 
UPS Approved—Prints COD tags, labels, and manifest. 
PC Synergy © 1805 Cottonwood @ Cartsbad, CA 92009 
(619) 931-0350 





“It's so easy—even the boss can use it!” 
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UPS & POSTAL RATES 
PONY EXPRESS® 

US Postal and UPS rate fee and in- 
surance calculahons automatically 

* Estimated arrival. and many ather 
features Can be memory resident 

*Very fast. easy ta use. well 
documented 

* A great utility for the shipping room, 
mailroom, customer service or small 
business. 


Melisco Marketing, Inc. 

a2 

BA 9749 Ensiey Lane 179.95 

FFE] veawood. KS 66206 ging: 
Honaing, 


(900) 642-5045 or (943) 642-5005, 
FAX (943) 642-5466 
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@ MANUFACTURING 





SE 
M@ MANUFACTURING 


pe/MRP 
pe/MRP can make lite easier by Iracking every 
aspect ol your growing concer pe/MRP's 
integrated modules include accounting, sales 
purchasing. inventory, receiving, stockroom, 
bills-ot-materials, invoicing/balling. and 
customer/vendor address book pc/MRP inte- 
Qrates information from each element ol your 
business into a unihed package 
* Working Demo Pkg complete with manual $25 
“Single User Package $395 00 Complete 
“Multiuser Package $695 00 Complete 
SOFTWARE ARTS CONSULTING 
PO BOX 3621 
Santa Ciara, CA 95051 
(408) 248-6445 
Call for free iterature 


THE SERVICE MANAGER 


Intelligent 
"the service 


re, for those who fore 
usiness pery seriously | 


by MICRO-QUICK SYSTEMS, INC. 
10384 Hillside Rd., Alta Loma, CA 91701 
Tel: (714) 980-1034 Fax: (714) 944-3005 


atch & accounting. From $2995. 


Service i i g 
Avalabla tor | oS OS Novel Unix Kent and Mac operating systems. 
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XL1 Practice Management System 






* insurance cleime - paper & 
electronic 
+» Pepent data & recall 
information 
* Super bille & statements 
° 90 Day trial period 
* Multiple physicians & work 
station eupport 
* Full finanaal reporting 
= Cuetomer support lines 
Total Package Only $1450.00 
Practice Mana emer syeem ine. 
P.O. Box 23: 
Columble, S.C, 29224 


1-000-521-7217 
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VOYETRA » TANDON 
« DYNAWARE « ROLAND 
* MUSIC PRINTER PLUS 
* SAMPLE VISION « 12 TONE 


* PERSONAL COMPOSER + SNAP 


* MUSIC QUEST + IMAGINE 
CONSULTING & SALES 
1-800-243-MIDI 
10e.m.- 6 p.m 
BBS SERVICE 
1-615-327-2514 










@ MUSIC 
FINALLY AN AFFORDABLE 


a500 STUDIO 


indudes: 

Keyboard @ Interface © Software 
The CMS-1 is a complete Midi Studio 
which includes esis 4 Keyboard 
interface and software CMS-401 
Interface 1s Midi compatible with over 
a {00 masic programs 
CMS Enha Cakewalk software has 
the best value for the money, The Casio 
MT-540 keyboard is able to play 4 parts 
ssmultaneously es 
Tf you already own a Midi 
keyboard, the CMS-401 
Interface and CMS 
Enhanced Cake- 
walk isavailabie 
for only $249.00 

Cakewalk beats higher 
[SH priced sequencers in man 
m=] functions and in @ great pac! 
wee = tage for the money. 


Computer Music Specialists 
Discount Pricing 
Knowledgeable Sales Staff 


Complete Support 
Before During and After Sate 
Call or Write for n Free Catalog 
with Hundreds of MIDI Products 
Pinetrea Plaza 5269-17 Gutord Highway, 
Attama, GA 30340 (404) 454-9646 
Worldwide Shipping 
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FORTE Il MIDI Sequencers 

16/32 tracks, 16 channels/track Record/ 
Playback 1,000000 notes Most powertu! 
MIO editing Rhythmically flexible Step entry 
Aulo Punch, quantization, reallime playback 
control, DOS shell New in FORTE Il System 
exclusive storage, unlimiled looping, SMPTE 
cue list, Songlist, Accel/ritard $150/$250 
LTA Productions 

PO Box 6623 

Hamden, CT 06517 

(203) 787-9857 


SONGWRIGHT IV 

Music Processor prinis professional sheet mu- 
Sic, Songs, Scores with text, chords. symbols 
Compose, edit, copy, record, transcribe, play, 
transpose to any key Bassvtreble, multiple 
Staves, all meters MIDI optional IBM/Epson/ 
Star pnnters, CGA/Hercules graphics $89.95 
LaserJet plus $30 Send for tree sample output 
SongWright Software 

Route 1. Box 83 

Lovettesville, VA 22080 









CREATIVE 
MUSIC STUDIO 


ELT) © latorlaca © Software 


© Sound Module 


Enjos the fun of making music without 
any musical skills 

With the Music Creator Apprentice 
soltware feu becume the composer of 
completely new and orlinnaf songs. 
With this system you also get the CMS. | 


408 Midi faterface and the Caso 


CSM.-1 sound module which plays 4 


fee sunultaneously 
f you already own a Midi kevboard 
the CMS 401 interface 
and Music Cie 
ator Apprentice 
available 
for only 0249.00 
Trade In Music 
Creator Apprentice 
for full credit on 
the Music Creator Professional woftw are 
Artifical creaticity oon the way 
With Music Creator” USAToday 

4 800 322 MIDI 

SUPPLY 

MC © AMERICAN 
(Cet Gree Capp Oy Ha Fs Me t_ 7 tm : Paset ng 
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PRISM 


New Light on Sequencing 
graphic windows/mouse $99 


TEXTURE 


Original Modular Architecture 
v3.1 the best yet, now $199 


Unique MIDI Software for the 
IBM PC and Yamaha Ct 
Tel. 203-775-7832 


FAX 203-775-6909 
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Macnetic Music 
& Twin Rocke Road 
Brookfield, CT. 06804 


l§ PREVENTIVE 
MAINTENANCE 
Memory Minder 


Memory Minder is the most comprehensive 
disk diagnostic program avaitable for 
tucrocomputers Any operator can quickly and 
easily check the vital operating parameters of 
their floppy drives, including spindle speed, 
head alignment, read sensitrvity and others. 
Run Memory Minder before vital datz backup 
operations Use it to align the drives without 
the use of an oscilloscope 

IBM PC. XT. AT program and manual $70 


Precision Alignment Thskettes sold separately 
$40 each 5 25” 40 track. 5 25” 80 track, 12 
MB AT. or 35° 80 track drives, 


7/7, J&M Systems, Ltd. 
15100-A Central SE 
Albuquerque, New Mexico 87123 


505/292-4182 
We accept MasterCard and Visa 
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M@ PROGRAMMERS TOOLS 


QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your QB programs memory-resident in as little as 8K of memory! 


Call Toll Free or write for detailed information with no strings attached. 
1-800-922-3383 © 404-552-0565 * CALL M-F, 9-6 Eastern Time 


icroHelp, Inc. * 4636 Huntridge Drive « Roswell, GA 30075 
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Tetephone: (415)339-3530 





SOURCER.. 
COMMENTING DISASSEMBLER 


Sourcer , creates detaled commented source 
code and listings from memory COM files or 
EXE fies drecity suitable for assembly Buill 
dala analyzer and simutator resolves multiple data 
Segments and proves detailed comments on 
interrupts and subtunctons. 10 ports and much 
more Ophonal BIOS Pre-Processor , rates, 
detailed commented kstngs lor ary BOS Out 
standing review m PC Magazme 4 26 68 pg 46 
SOURCER $9995 
SOURCER w BIOS Pre-Processor $139 95 


1Stupping $3 outsde USASIS CA Res addtax) 
To order or recerve information jus! call! 
1-800-662-8266 


V COMMUNICATIONS 
3031 Tisch Way Suite 905 Dept PC 
San lose CA 9S128+(408) 296 4224 















Virtual Windows 
Direct Screen Video 


PullDown Menus 
Many of our users say that our 
Borland Pascal & C routines 
are the fastest... extremely 
flexible... highly recom- 
mended... second to none. 


For more information or to 
order call today! 


P.O. Box 292786 
Lewssville, TX 75029-2786 
1214) 539-7855 
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Opt-Tech Sart/Merge 4.0 

Extremely fast Sort‘Merge program Run asa DOS 
command or CALL as a subsoutine Unlimited 
filesizes, most languages, datatypes & filetypes 
supported including Birteve and dBASE It & Ill 
Advanced features include record selection, re- 
cord reformatting & much more! Call or write for 
more into MS-DOS $149 0SV2, Xenix $249 
Opt-Tech Data Processing 

PO Box 678 

Zephyr Cove, NV 89448 

(702) 588-3737 


Free SPF/PC’ 


Interactive demonstration disk, V2.0. Yours for the asking! 


Command Technology Corporation, 1900 Mountain Blyd., Oaktand, CA 94611 
Telex: 509330 COMMANO TECH 
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QuickBASIC ISAM 
QU-ISAM VERSION 2.0 


Q8-ISAM gives QuickBASIC users easy ac- 

cess to Ihe Indexed Sequential Access Meth- 

od (ISAM) This tile-handling utility is familiar 

fo users of BM BASCOM 2 0 and Microsoft 
COBOL compilers Now it ts available tor 

QuickBASIC 40 & 45 QS-ISAM s features 

include 

© Callable procedures, royally tree 

Any number of key elds 

© Unhmited fields per record, records per tite 

© File size limited onty by DOS or disk space 

© Comprehensive luloriat and reference guide 


ONLY $95.00 


Ask about our 
@ BOSS source code accounting system 
@ Vertical market applications 


LAKESHORE 


COMPUTING, INC. 
1905 North Front Street Niles. bal 49120 
1-800-345-4214 in Ml 616-684-5120 


= cautoor GR 


CIRCLE 768 ON READER SERVICE CARD 
FREE BUYER'S GUIDE 


Call or write tor your FREE comprehensive 
Buyer's Guide which contains descrip- 
trons of over BOO software products from 
More than 300 manutacturers, plus intor- 
Matrve articles by some ot todays industry 
experts. Programmer's Connection has 
supplied the protessional programmer 
since 1984 with quality products by offer- 
ing unbiased advice, tow prices, fast 
delivery and no hidden charges. 


Programmer’s Connection 


7249 Whipple Ave NW 
North Canton, Ohio 44720 


USA... ..scescseseeee 800-336-1166 
800-225-1166 


Canada... ' 
tnternabonal one 16-494-3781 
FAX ~ 216-494-5260 


Telex - 9102406879 
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begins on following 
page... 























2996 


10ORMORE 

ies. aie oY 
VISA 

fi _..J 





LETTERHEADS PLUS (132) Designiprint 
custom letterheeds, envelopes, labele 
to Epson/lBM competible printers. 

EZ.FORMS (119) Creete custom forme. 
Easy, powertul. 

ON-SIDE (121) New! Print eldeweys with 
cuetom lonte Menu-driven. 

CITYDESK (123) Desktop publiahing lor 2 
column newelettere. 

WR. LABEL (124) Most versatlie 8 powerful 
label printing program. 

ADDRESS-O-MATIC (127) Grebs nemes end 
addresses Irom letters and eutometical- 
ly printe envelopes. 

IMAGEPRINT (128) Remarkeble letter quall- 
ty printing on ¢@ 9 pin dot matrix printer. 

GANNER MAKER (130) Creete signe end 
banners with multipla fonts & styles. 

COLUMNAR PRINTING UTILITY (133) 
Printe proportionally justified taxt liles 
in 1 to. 3 columne 


CRIME LAB (279) Greet, unique grephic 
murder mystery game, CGA or EGA. 
CAPTAIN COMIC (260) Commarciel quelity 

arcede geme Excelient! EGA or VGA. 

DRACULA IN LONDON (271) Super graphics 
adventure geme Greet lun. CGA or EGA. 

NINJA (201) Commerciet queiity kerete 
ercade geme. Neet graphica. CGA, EGA. 

PGA GOLF (202) 18 hole course. Greet 
graphics. CGA or EGA required. 

3-D CHESS (205) Superb 3-D geme. Loadad 
with optione. Uee wiany grephics card. 

PC-RAILROAD (210) Traine run on reedy- 
made routes or design your own. You 
heve total control. CGA required. 

CARD GAMES (214) Draw Poker, Hearts, 
Caneeie end Bridge 

ARCADE GAMES #5 (220) Rockets, Sneke, 
Xonix, Nemon, Specewer Needs CGA. 

FAVORITE GAMES (221) Pengo, Obert, 
Frogger, Peckmen, 3-Demon. CGA. 

CLASSIC GAMES (222) Pinbali, Breakout, 
Fhightmere, Ratmaze, Spece Com- 
mander Needs CGA. 

ADVENTURE GAMES #1 (228) Sam Speds, 
Castle Adventure, Pleeeure Dome. 

GAMBLING GAMES (229) Blackjack, Poker, 
Roulette, Creps. CGA required. 

BOARD GAMES #1 (230) Monopoly end 
Risk. Requiree CGA. 

MONOCHROME ARCADE GAMES (243) 
Horserace, Beast, Skiing, Fire Fighter. 

EGA ARCADE GAMES #1 (251) Aldo, 
EgeBreekout, Egeroids Neads EGA. 

EGA ARCADE GAMES #2 (252) Snarfs end 
Ega-Ster Trek Requires EGA. 

BOARD GAMES #3 (245) Screbbie, Concen- 
tration, Borie, Seek 8 Sink. Needs color 
manitor. 

MAJOR LEAGUE BASEBALL (202) Super 
baseball game Nee? graphics. CGA 
FORD SIMULATOR (211) New, axciting driv- 
Ing elmuletor from Ford. Test your skilis 

on 4 trecks. Needs CGA or EGA. 

EGA GOLF (250) 18 holes ol the best 
acenery avalleble Requires EGA 

BASS TOUR (258) New! Feature-packed 
lishing geme Select rod, reel, bait. 
everything. Needs CGA or EGA. 

BOARD GAMES #2 (231) Checkers, Chess, 
Dominoes, Backgammon Neede CGA. 

ADVENTURE GAMES #2 (246) Empwe & 
McMurphy'e Meneton. 

STRATEGIC WAR GAMES (228) Wer on the 
Sea, Tenk 8 Alrican Desert Campeign. 

KINGDOM OF KROZ (244) Unique arcade- 
adventure geme. Natronel prize winner 

ARCADE SPORTS GAMES (223) PC-Pool, 
PC-Bowl 8 Archery. CGA or EGA. 

ARCADE GAMES #1 (216) Spiders, Tank 
Were & Disk Craah, Requires CGA 

PINBALL GAMES (223) 19 pinball gemes lor 
1-4 pleyers. Requires CGA or EGA. 

EGA FOOTBALL (257) New! You control ail’ 
ithe great ection. Pieys tike a reai tcat- 
ball gema Needs EGA 

ASSORTED GAMES 42 (262) Seehunt, 
Pegout, Gapper, Sopwith2, end Elevaior. 
Needs CGA. 





LAPTOP GASGUAGE (460) Monitors laptop 
battery usage. Know when to recharge 

POINT-SHOOT BACKUP/RESTORE (401) 
Superior herd diek backup. CGA or EGA. 

OUICKCACHE (643, 444) (2 disks) Disk cach- 
ing speeds up your PC. Best we've seen! 

BAKER'S DOZEN (406) Powerful package 
ol 14 utilities Irom Jim Button. Top reted. 

FLU-SHOT+ (411) New! Ellectiva protec- 
tion ageinst virus programs. 

CGA SIMULATOR (433) Run most CGA pro- 
grams on Hercules competibie mono- 
chrome cards. 

HARD DISK UTILITIES (437) Very uselul set 
of hard disk utilities 

EGA FONTS (44t) More than 50 lonts to 
make your EGA shine. 

CATDISK (452) Easy, menu-driven disk 
ceteloging eystem. 

SPACE MAKER (467) Date compression 
packege to save disk space. 

BEST BATCH UTILITIES (473) 25 programe 
put power in your betch lites. 


POWER MENU (702) Excellent. eesy menu: 
ing program Needs herd disk. 

HOMEBASE (601.602) (2 diske) Desktop 
orgenizer puts Sidekick to shame. 

TREEVIEW (708) New! Our levorile DOS 
cammend sheli with putl down menus 


WORDPERFECT 5.0 TOOLS (841) ASCIt to 
‘WPS tormet converter pius other super 
utilties to improve perlormence 

PC. WRITE 3.02 (809-811) (3 disks} New! Top 
reted wispell checker 

WORDPERFECT CLIPART (643, B44) (2 
disks) Over 180 greet graphice 

PRO-SCRIBE (622) New! Reeliy improves 
impact and clerity of your writing. 

WORDPERFECT MACROS (631) lor 5.9, 
(837) lor 4.2. Over 70 greet mecros & 
templetee 


GRASP (1608) Creete and run tebulous 
graphic demos Any graphics card. 

PC- KEY DRAW (1607-1609) (3 disks) Power 
lul drawingiCAD program with clip art. 
CGA, EGA, or HERC wiCGA emuletion 

OPTIKS (1818) Edit, merge. convert files 
from over 24 ditierent grephic lormats. 

FINGER PAINT (1620) Lika PC-Paint brush. 
Requires grephice card. 

VGA PAINT (1622) New! Graphics/drawing 
in 248 colors. Requires VGA, 450K. 

PRINTMASTER GRAPHICS (1602, 1603) (2 
disks) New! Over 1,000 great Printmester 
grephics. Requires Printmaster. 

PRINT SHOP GRAPHICS (1663, 1664) (2 
disks} New! 1,080 grephics lor Print Shop 
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Call Toll Free for 800-359-9998 
SAME DAY SHIPPING Orders Only & Free Catalog 


DISKS et no extra charge when you pay for 5 or more disks. 


DER ON SEPARATE SHEET OF PAPER 


The Software Labs 


3767 Overisnd Ave. #112 Los Ang 
tmmedtate pick-up for WALK-IN customers ix 
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SLITE (1031) Amazing dBASE muiti-utility 
Incl cut 8 pasate, end much mora 

FILE EXPRESS 4.xx (1002-1009 (2 dieks) 
Easy, powerful detebase PC-Megazine 
said It “performs like a thoroughbred “ 

GPROG (1022) Fantestic dBASE II! euto- 
Programmer writes ali codes lor you. 

WAMPUM (1008, 1007) (2 disks) Super, Iuil- 
leetured dBASE Ill clone. Requires 
512K, herd disk. 

GFLIPPER (1025) New! Diractly edit dBASE 
& compatible llies Irom DOS 

PC.FILE+ 2.0(1009- 1011) (3 disks) New ver- 
sion. Jim Button's relationai datebase 
mesierpiece 


CREATIVITY PACKAGE (3000-3002) (3 
disks) Unique, S-phase pkg. Computer 
breinstorming unleashes your creativity 

IDEA TREE (3003) Unique thinking teal & info 
manager Gain cantrol of thoughts with 
graphic displey of idees. Top honors. 


AGE and D986 (1403-1404) (2 disks) Finast 
macro assembier & debugger Lightening 
tast. Reve reviews. 

EBL & OPAL (1407) Two lantastic batch 
language processors. Super-charge your 
batch Illes. 

SCREEN DESIGNER (1431) New! Exciting 
teeture-packed screen designer for batch 
tiles & most programming ienguages. 
Needs 384K 


AS EASY AS (902) Great Lotus 123 clone. 
Latest with 256x 1024 grid. Doee eimost 
every Lotus lunction. 

QUBECALC (909) Uniqua, powerlul 3-D 
spreadsheet View date aa never betore 

LOTUS TEMPLATES (907) Reedy to run. Re- 
quires Lotus 123. 

LOTUS MACROS (808) Seves loads ol time. 
Requires Lotus 123 

123 POWER WORKSHEETS (011-012) (2 
disks) 13 great worksheets lor Lotus. 

@LAST (918) Powerlul seerch/replece for 
Lotus 123 spreadsheet celts. 


PC- BARTENDER (1823 Prolessionally mix 
e@imost any dank 

GARDERNER'S ASSISTANT (1809) Pian your 
garden In every detell. 

VIDEO LIBRARIAN (1812 Cataloga your 
wideo tape librery Menu-driven 

SHOPPERS ASSISTANT (1816 Easy grocery 
shopping end coupon hier 

COMPUTER CHEF (1817-1818) (2 disks) 
Comptete cooking program. Loaded with 
recipes 









les, CA 90034 (213) 559-5456 
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$325 


PER DISK 
_) 





PROCOMM (1700, 1701) (2 disks) Newest 
All teatures, menu-driven. Top reted. 
TELEDISK (1713) NEW! Converta entire 
diskette into a compressed Ilie lor 

lester transmission 


EX.GBASE TRAINER (32t) Great dBASE 
end dBXL treiner 

WORDPERFECT LEARNING SYSTEM (353, 
384) lor 4.2. (355, 356) lor 5.9. 

BASIC PRIMER (330) Great Basic tutor, Re- 
quires CGA, color monitor. 

TUTOR (302) Complete interactive DOS end 
computer tutorial. 

EASY DOS (305) Two great programs make 
using DOS very easy. 

PC: FASTYPE (311) The very best interactive 
typing instructor Neads CGA or EGA. 

THE PRESIDENTS (341-342) (2 disks} Super 
biography & quiz system on etl the U.S. 
presidents 

SPANISH TUTOR (351) 3 powerlul pro- 

grems to help you iearn Spanish. 


LABEL MASTER (1974) Meil list manager. 
PC-MAG Editor'e Choice. 

YEAR PLANNER (508) Powerful orgenizer 
prinis well celenders. Needa 520K. 

AREA CODE FINDER (1962) Quickly finde 
US & loreign eree codee 

RENTALS (1051) Fest. powerful property 
manegement Menu-driven, eesy to use. 
Requires 420K, 2 ltoppies or hard disk. 

BUSINESS ACCOUNTING (1902) Compiete 
AIP, AR, GIL, Payroli. 

ZIP CODE FINDER (1200) New! Computeriz. 
ad zip code book. Uitre last search. 
UPS RATE MASTER (1955) Complete UPS 
shipping program A real time saver 
FASTBUCKS (1903) Fast, easy, complete 
home linence peckege Requires 

grephics cerd 

FLODRAW 11904-1905) (2 disks} Total tiow- 
cherting system CGA or EGA, 320K 

SOLVE-IT! (1819) 29 menu-driven finencial 
celcuistions 

EXPRESS CHECK (1922) New! Great check 
book mgr Menu-driven, printe checke 
end reports. 

TICKLEX (1926) Most powertui Tickter. 
Celender-Scheduler lor one person or 
entre ollice Neede 512K, hard diek 

EASY PROJECT (1932) Total project 
manager Gentt cherte, reports. 

ASC tN-CONTROL (1952, 1953) (2 Diaks) 
New! Seles prospecing/trecking, bitling 
& activity acheduling, euto-diet, meil 
lebels, much more. 

FONE (1954) New! Price your phone calls 
while you're on the line & save money. 

BUSINESS FORM LETTERS (1936) 100 
common business tettere. Filt In bianks. 


HANDWRITING ANALYST (2132) Producee 
deteiled, accurate personelity enalysis. 

MICRO WORLD DATA BANK (2608-2612) (5 
disks) Ultra deteiled world mapping. 
Produced by the CtA. Needs CGA or 
EGA. Features 2 types of mapping 

PIANOMAN 4.9 (2202) Piay end compose 
music New updete ie better than ever. 

SCICALC (2304) 250 menu-driven meth & 
physics icals with unit conversions 
Need CGA or EGA. 

WORLD (2800) Stunning! Feeture-pecked 
world mep wizcam. Needs CGA or EGA. 

ASTROLOGY 9.5 (2701) Complete, accurate 
chert ceiculation 

LOTTO BUSTER (2130) Lottery progrem 
really works on any pick-6/pick:? tottery. 

WISDOM OF THE AGES (1218-1218) (3 
disks) New! 6500 quotes on 81 subsecte 
trom history's greetest minds. 

ELECTRON (2321) Eiectrical/elactronica 
teblea, drewings. performee calcula 
tions & designs For hobbyist, student, 
technician, etc. Needs CGA. 


@ PUBLIC DOMAIN/SHAREWARE 


Shareware 
Pro rams less than 


BEST 
VALUE 


PUClee email 
0 cents each!! 


Take a close look at other sombariee 


Sine compet Shareware, and 
in this 


er co les evertis 
fet a mart with 


Re BEL BPETeSUER ocrasae 


collection of over 330 disks, gach 
and gescl ed i im $37 56 page 
recta Ma opt staat iekete,y 
LBS! 
ee ofa Popes in Ae 
( Ssoist 


soQee 


* 


rogramming Lai 


via azine either Sherg je $3 or 


ou will ese i 
or you have fo omni 


iC 
S| 
saat BoP grams penal oer from fy 
Catal f f ate be Boughtin in an 
t diskette! P with @n average of over 6 a 





OIGE collection includes — 
ames! 


et Disk. Printer, coer et Een 


‘Bat 


uc Beceuse it 
clei in the col ration, we could baer ga “pt In nha 


lee 


at is ained in thé collectio 
ae catelog will be sent igh 


vea 
at to 


you. Ones | in your 


hands, lu will be @| ty to eripy u dar tut end interesting poeans 


at just'é frection of 


's Choice @ 
PO. Box 171134-P ° 


@ price 


companies ch 


RNN.QQ0.Nn4A74 


1-801-763-0471 


Memphis, TN 38187 (Netionwide detalog Orderline) 
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heoware” ard Public Doman Gatware tar 1M wand Compares 


De 
Member ol ihe Axsocet on of Shareware Pootessonais 


$2.99 por Diekt 


| ZIPKEY ¥1Ge 1937) A compiote city love! duec 
llory of 5 digi US mpcodes 
7} POINT & BHOOT ¥2.0 (975) hart Give monuing 
‘ond ta / duectory management 

=) THE ONJINE SIBLE (647 855) - (9 Guk sat) The 
complele king James Sible with search & look up 
copobility Hard dilve requied 

7] BUSINESS CONTACTS MANAGER V1 10 1960 & 
9811 (2disk set] Trocks everything, Hatd dive 16. 

= 9C.HBSAW V1 10 |939) Jigtow purzte on a dish 
yoy put it bock logethes 4 levels of plow Nice 

“1 PAST BUCKS ¥4.08 (864 & 865) Complole home 
nonce package checking/charge occlk 2 duvet 


OS™ et higher 


WUAUME DOC PCR IAT ASTOR ERD S299 por Ofer! 





“TL WOSDICAFECT LEARNING SYSTEM 1886 
&867) [2.dnk set] A lylonal loi looming haw lo use 
wWordperlect VeiS0 Order diske # 868 8 86% for 
Wetdpertect Verd2. 812K. 
TPC-WAITE V3.02 1784 786) - (3 chek ef] Full too 
tured word proceso: “One ot the best!" 
=| SCHOOL MOM ¥2.2 (137) Educabonal too! tor 
ages 414 Math Ait Music & Speting 4 levels of at 
icutly tol each postion Supett CGA requied 
‘“TIDEA TRES (947 | Personal mloimation manoger/ 
thought processor see Ihought & Ideas 256K 

1 (800) 359-2189 


AUER Jess Tor 7om PST Woncoy cer 


or money Warnla PRES 5 
Muitipirdnin acters 80 9G en ioe 525" Ginks. w/ M3 9B ra for 35 duke Phe 89.0087H Co. Rew ide 5% Salen Tak 


Call fora FREER catalog Customer Service [Lem 4pm PST (808) 273-0300 
# Sra eae Bregigms ‘eau '¢ encore payment 12 outhen found usta! 


PCMAG 8/8871 
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IBM 
CATALOG 


64 pages! 
Software. Ribbons, 
Labels. Books, Etc. 


Best Bits & Bytes ¥ 


P.O, Box 8245-M » 


| Van Nuys, CA 91409 
Toll Free — 24 Hrs. 


1-800-245-BYTE 


within California 
1-818-764-9603 
CIRCLE 703 ON READER SERVICE CARD: 


PC Magazine 


225.PER DISK 
$1.00 This Ad 


20 TOP IBM PC PO/SW DISKS 
(360K) ONLY $20 + $3 S&H 
QubeCak EDRAW, AutoMenu. Math Tutor 
PC DOS Help Bakers Dozen, Lani ha i 

EZ Form. PC Styte PackDisk. PC 
KidGames Best Games. Home Inventory. 


PC-Outline Form Letters imagePnnt, 
SkdeWnter PC-Prompt Best Utiities 


Oo FREE CATALOG 
al 
BRIGHT FUTURES Inc. 


PO Box 1030 East Windsor. CT 06088 
CIRCLE 794 ON READER SERVICE CARD 





Marketplace 


2nd Color Option Available 








PC MAGAZINE 8 SUNE 27, 
398 


FREE 
PUBLIC DOMAIN & 
SHAREWARE CATALOG 


Lowest as $1.50 per Disk 
Best Quality 
Fast Service 


Over 1000 IBM Software 
On 5 1/4 and 3.5° format. 


Write to: 
SOFTSHOPPE 
POB 709. Ann Arbor. MI. 48105 
(313) 763-8721 


CIRCLE 795 ON READER SERVICE CARD 





FREE IBM SHAREWARE 


Monthly, get 5 disks with 
10+ Jatast programs plus 
catalog - FREE! Pay only 
$5.00 shipping/handling. 
Jolin todsy for only $9.95 
annual membership faa 
and get 5 bonus disks 
full of software. 
VISA/MC/AMEX ONLY 
Software ef the Month Club 
511.104 Encinitas Bivd., 
Encinitae CA, 92024 
Toll fraa 800 669-2669 
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@ REAL ESTATE 


DEED PLOTTER PLUS 

Dur metes & bounds software is very popular 
with attomeys, appraisers and gov't agencies 
Accepls all standard inpul measurements in- 
Cluding curves Prints user scaled maps Re- 
viewed by professronal jaurnals Send tor more 
into 14 day money back guarantee Visa/MC/ 
COD/CK $99.95 + $2 S&H 

Greenbres Graphics. inc 

1102 Main St. PD Box 724 

Rainelle, WV 25962 

304-438-8157 


L-PLOT... 

A Meles & Bounds program to plot/print plais 
of any scale- Any description- use Any mea- 
surement! Calc areas, error ot closure. plots 
multi tracts I8M/compal with monographics, 
CGA of EGA capability $190 Dr send $15 tor 
feal working demo, refundable with order Visa’ 
MC/chk Free into 

LAN/SCAN, Inc 

PD Box 6863 

Abilene, TX 79608 

(915) 672-2901 


1989 


REAL ESTATE 


PROPERTY MANAGEMENT 
Comprehensive software for managing residen- 
tal, commercial, condos and more Three ver- 
sons Basic PM for owner/manager-—t495, De- 
luxe PM for professional management —$1,195, 
Multi-User with Novell network compatibility. 
$2,395 Includes check wriing. recuring ex- 
penses, G/L. management reporting 

YARDI SYSTEMS. INC 

813 Reddick SI 

Santa Barbara. CA 93103 

805-966-3666 


PROPERTY MANAGEMENT 

Since 1978 over 6.500 users ol our software 
have found it compretiensive, Ulexible and easy 
to use We offer systems to manage the follow- 
Ing types ot properties CDMMERCIAL/ 
RESIDENTIAL/CONDOMINIUM/HOME- 
OWNERS ASSDC /MINI-STDRAGE FACILITIES 
For mare into and sample printouts call 
REALTY AUTOMATION 

11365 East Shore Dive 

Hayden Lake, ID 83835 

(208) 772-3259 


PROPERTY MANAGEMENT 
Rental-Ease New state ot the art property man- 
agement soltware Extremely tast and easy to 
use Everyihing is included, tenant tracking, 
fepairs and maintenance income and expense 
check wring No extra modules to buy The 
ullimale in property management $695 com- 
plete Free brochufe, Demo $10 

STRATEGIC DFFICE SYSTEMS 

688 North 500 West #61 

Mt Pleasant, UT 84647 

800-942-6784 of 801-462-2130 


MANAGEMENT & ANALYSIS 

* “Real Property Management” $395/$595 lor 
residential & commercial properties and other 
bkkp'g Flags deiing’t tenants prints budgets, 
checks, invoices & 1099S No retyping ot 
fecurring dala * “Real Analyzer” $195 when 
deciding buy/sell, exchange. or retinance. 
30 day money back guarantee 
REAL-COMP tNC 

PD 8ox 1210 

Cupertino, CA 95015 

(408) 996-1160 


= PROPERTY MGT PLUS/89 = 

New version which looks up lenants and posts 
rent by Tenanl Name Prints Bank Deposil Slips. 
Rent Statements & Automalic Checks Reports 
Late Rents, Vacancies & Expired Leases Posts 
Management Fees, Pays Owners & Does 
1099's Saves up lo 80% ot accounting time & 
ts the EASIEST system to use From $475 
REALTY SDFTWARE 

133 Paseo de Granada 

Redondo 8each CA 90277 

(213) 372-9419 


@ RELIGION 


New dimensions in Bible study 


THE WORD processor 

A comprehensive Bible study program. 
Instant access to any verse in the Bible. 
You can search for any word or phrase 
and build indexes to record your study. 
Separate windows for comparing various 
verees and translations, Only $199.95 


Our family of products 
Choose from NIV, RSV, KJV or 
NKJV text. Add Greek or Hebrew 
 transliterators or topical cross 
references, personal commentary, 
a chronological Bible and chain 
references. Our memory resident 
VERSE TYPIST transfers 

verses to your word processor. 


Bible Research Systems 
CI PAVAS er ker at 


2013 Wells Branch Parkway #304 
Austin, Texas 78728 
Pootage extra. For BM, MSDOS, Macininth. Some products for Apple It 


CIRCLE 797 ON REAQER SERVICE CARD 


Pores cect oor | SEARCH THE 

nancial inlo & reports fully integrated Selec- BIBLE IN 
2 SECONDS 
OR LESS. 


live fists, labels, contrbulion‘tuibon state 
Ments, personahzed letters User can create 
own reports, letters Other church programs 
available Over 2600 users Free into 
Pansh Data Systems. Inc 
3031 W Northern Ave, Suile 121 
WORDsearch”™ is the worfd's 
fastest, most advanced, user 
friendly Bible concordance 
software. Now avatluble tn 
both NIV and KJV, 
Enstantly locate all refevant 


Phoenix, AZ 85051 
(602) 247-3341 
passages by word, phrase. or 
word combinations. And you 
ean transier Bible verses to 












PC Magazine Marketplace 
the ultimate target market! 


The brand specifier wha read AC Maga 


zine don’t hase The tare tee shop. aecund 
Their only conven ts geting wheat tes nevd 
s quickly ats parsible 


‘They Tl DIRECT their alieation to 
PC Magasine Markeiplace 


For them PC Magazine Marksdplaces 
Birect Responsevtsphe Ad fertial npr 
sorts a Gant, easy and east effective: method 
td product acquisition They knew it will 
have the products thes need and the jf 
mation thes wank pegarding peter. wohame 
disrnunts, spectiicatians and delinery 
Thymus think That your bustiess can ber 
Sit Froen the TON beard specifion whe 
evad PC Maganioe  YOUHE RIGIT? 
ee es 
Se take DIRECT action and call 
(212) SA3-SII5 oe (1900) 825-4ADS, 








word processors, 

$99.00 plus $5 p&b Full- 
faces deme, 87 Catt uheut 
our 30-day no-risk free trial 


800-888-9898 


5014 Lakeview, Austin, TX 78732 






a 
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Instant Bible Access 


QUICKVERSE 
BIBLE CONCORDANCE 


QUICKVERSE BIBLE CONCORDANCE 15 a fast, easy-to-use t 
study and TERE STN $ QUICKVERSE puts the 
you to 
dor verse in the 
combinations of words (in any order) 
a particular range of books, chapters 
na variely of farmats of save them to 


D0] for general Bibl 
the Bible at 





mplete text o 


ware Bibte 

Tany word 
vet 
ile for expe 


© Oulperforms products costing much more 
guarantee (excluding shipping) 
(Features hsted are for 1BM/Compatible 
Four & trons available, please spe 
KJV $4 NIV $59 RSV $ 
Add $5 shipping/handling Dz Sua 


Carries a 30-day money bach 


Mx intosh version also available } 
mand disk size wh rdenng, 
NKIV $53 

£3121 (add $. 


Call or send Check/VISA/MC 


1-800-223-6925 


(in Canada (all 319 395-7300) 





bey Technology,” 
378 Collins Rd. NE, Cedar Rapids, 1A 52402 


CHURCH SOFTWARE 


Discover for yoursetf why more churches are choosing Power Church Plus ® 
Try out the teadeng membership and accounting package. 
Call today for your FREE full- working DEMD. 


F1 SOFTWARE, P.O Box 3096, Beverly Hills, CA 90212 
(213) 854-0685 


CIRCLE 799 ON 
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=NAS COMPUTER BIBLE ™s 
Version 2.0 
New American Standard 








The best of the best sellers 


| For 1BM and 100% Compatible 
«Instantly searches text for any | 
word or phrase. 
» Allows verses to be saved fo | 
use with word SSOTS. 
+ Also includes windowing 


capability, 


Mai check or mancy 
Foundation Press Publications 


Anaheim, CA 92816 
(714) 630-6450 

$129.95 (CA ceders add % tax) 

plus $4.00 shipping & handling 


CIRCLE 801 ON READER SERVICE CARO 


JUNE 27, 1989 


© OUR FAMILY OF PROGRAMS 
HAVE MORE FEATURES THAN 
ANY OTHER PROGRAM OR 
YOUR MONEY BACK! 

© Find any word or phrase in 
seconds! 


* Access the Bible, insert verses 
and find words or phrases while 


using your word processor! 
* KJV, ASV, NIV, NKJ, RSV 
For information on all products 
call or write: 
NASSCO P.O. BOX 65600-222 
Lubbock, TX 79464 
{806) 966-4223 (600) 288-2044 
CIRCLE 602 ON READER SEAVICE CARD 





@ SALES MARKETING 


ee = SaleMaker = 


Sales and Marketing 
Software Sysiem 


The best 
just got bettert 

SaleMaker's new Plus version 

Is packed with new features 

that make if state ot the art 
software for sales end marketing. 


Marketing Is everyone's 

. business and SaleMaker Plus 
should be everyone's 

choice for 

marketing softwarel 


¢ All New Version 2.0 now shipping 

¢ Hundreds of powerful NEW features 
¢ User-customizabie for any business “a 
¢ Inbound & outbound telemarketing -_ <i 
¢ Direct marketing, Full Mail Merge A 

¢ Saerch ALL fieids for target marketing | 


@ Unémited Notes and Contacts 

¢ Schedules calls and cait-backs 

¢ Autodials your phone 

¢ Contact history, Management reports 
¢ Laser Printer interface 

¢ Instent follow-up letters & labels 

@ Pop-up windows, full color screens 

¢ Unlimited file capacity with no joss in speed 
¢ Imports & exports ASCII files 

¢ 97+ data fields plue uniimited windows 

¢ Single-user & true LAN versions available 

¢ Module for unattended remote data transfer 


Nomineted 1067, Award for Tachnical Excellence 
C Magazine Editor's Choice, 12/2287 
Call for FREE literature 
on this exciting NEW softwarel 
1-800-433-5355 
(214) 264-2626 in Texas 
SaleMaker Software 
Box 531650 Grand Prairie TX 75053 
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ENT & SALES MANAGEMENT SOFTWARE 


"Probably the besl of all the sales sottware packages is Totall Manager trom 
+ Bartel Software...very easy to use and Cas eee ..the best of the lot." 
— Computer Buyer's Gulde & Handbook, April 1989 


bin 1-800-777-6368  B/AREEL 


‘otall 
Manager 
942 E. 7145S, Sune A UI Meciecre | UT ESO87 (801) 566-5544 a 


DEMO 
CIRCLE 804 ON READER SERVICE CARO 











@ SCIENTIFIC 


Monitor and 
Control From Your PC 


SOLUS" Competer. 


The intelligent, stand-alone SOLUS™ com: 
| puter i powerful enough for ndesinal and 
research applications, yet inexpensive and 
| simple enough for school and home use. 
| * Easy to “program” and use 
° Powerful real-time graphics. ay 
© 30 Digital/Analog 1/0 channels 
© Interfaces to PC wa RS-232 
or modem 


Call your SOLUS representative 


‘ow, And control your world! 
‘Only Host Software 
Adsdetional 
$895 YISVMC/AMEX in Oregon and outside US. (503) 635-3966 
ean ane, £000 Hesse ty Puce 2-120 


Lake Grwego OR 97035 
CIRCLE 805 ON READER SERVICE CARO FAX (503) 635-3008 




















(800) 2475712 


TO PLACE YOUR 
AD IN 
PC Magazine 


PC Magazine 
Marketplace 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


2nd Color 
Option Available 
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@ SECURITY 


iM 


With our Copy Protection 
Products. They really work end 
do not burden the honest user... 


For Hardware Besed Security 
(Paralle! Port/ROM Socket Interface) 

@ STANDARD KEY TAG 
Unlimited executions 

@ COUPON KEY TAG 
Limited executions 

®@ DURATION KEY TAG 
Limited (days, hours, min.) 





2 





ee 
For Disk Security 
High Level Security 
® PADLOCK il DISK 
@ SAFEGUARD DISKS 
® COUPON DISKS 


For Hard Disk Protection 
® HDCOPY 


Low Level Security 
User Installable Protection 


 PC-PADLOCK 


The market is filled with copy 
protection producte which burden the 
user or eimply don't work. We have 
Over 3500 satisfied software firms 
utilizing our eystems, The high-level 
fingerpnint hae not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
availabie in the Public Domain? 


=e ve | 


more information. 
GLENcO_ [i 
ENGINEERING INC. 
SERVING THE SOFTWARE INOUSTAY SINCE 1979 


721 W Algonquin Ad 
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HANDS OFF THE PROGRAM® 


PC SECURITY 


HANDS OFF THE PROGRAM is an oll software, 
prraiege based sytem secunty uirity Ihal pre 
‘veres unauthonzed access of your PC a gubdhrec- 
tories, files and disk drives, 

HANDS OFF THE PROGRAM provdes a sophea- 
caied lechriqus to separate up to 64 users of a 
PC, by privstege. io thew own separate amas an 
‘the hard disk Usera may access only their own 
areas and any other aroa protected with a lower 
Pprviege 

HANOS OFF THE PROGRAM protects Bax on 
‘your hard chek by preverting unauthorized users. 
from maoditying the DOS We attribuiws (Read Only, 
Hidden, Systom) For example. use the READ 
ONLY stibute te Drevent virus programs from 
inwading your sysem 

HANDS OFF THE PROGFLAM restricts access to 
your hard disk via ‘disk locking” A tocked” hard 
Gitk may not be booted accessed by appticatons, 
‘software oF formatted vis Ihe OOS FORMAT com- 
mand unta # unlocked 

HANDS OFF THE PROGRAM incorporaios 
advanced secunty techruques on PC's cunning 
PC-DOS V30 of higher The COS FORMAT of 
‘Deve C18 prevented while the PC 1s in use, the 
wecunty manager is protected agemal Control 
Graak and a bool from floppy results in the ayio- 
mate locking of Drive C 


HANDS OFF THE PROGRAM also provides 
© Disk Encryption 


‘© Read Onty and Evecute Only privieges by 
user 
© Auto tnstallanoe 


Pree $89.95 


edd 375—sh 
Check Money Order VIA. BC ocepted 


Systems Consulting inc. 


412-963-1624 
Box 111208, Pittsburgh, PA 16298-0800 
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[ae COPY PROTECTION 


Designed lor clone compatibility & strength 


 Thwarts ALL Bil-copy Software 
» Protect any COM/EXE w/o Source changes 
« Shutdown Debug Tracing & Disassemblers 
« Supports all Hard & floppy Disk formats 
+ Restrict o¢ allow Network Installs 
« Limit program use by Date or #Execules 
« Remotely reset installs, Date or #Executes 
« No damaged media or 1/0 plugs 
For IBM & clones-$195 & up-Free Info & Demo 
Az-Tech Software, Inc. 
305 East Franklin 
Richmond, MO 64085 
(800) 227-0644 {816) 776-2700 
FAX (816) 776-8308 
CIRCLE 808 ON READER SERVICE CARD 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE 
IBM STANDARD 
MARKET... 











@ SECURITY 


| he warld’s leading soft- 
wore monufocturers 
depend an Softquord copy 
protection syslems. Your 
FREE DISKETTE introduces 
you ta SuperLock © — invisi- 
ble copy protection far 
| IBM-PC {ond compatbles) 
ond Macintosh 
@ Hord disk support 
@ No sourca code chonge 
© Customized versions 
© LAN support 
© New upgrodes ovoiloble 


(408) 773-9680 


SOFTGUARD SYSTEMS INC. 
710 Lakeway, Suite 200 
Sunnyvale, Califarnia 94086 
FAX (408) 773-1405 


CIRCLE 809 ON 
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WITH ALL THE COMPUTER 
SECURITY TALK, 


_ CBerund 


IS THE PERFECT SECURITY 


LOCK. 
© Password is a software program which 
secures your PC 
© Password is simple to install, easy to 





understand, requires no retormatting. 
® Boot limit option secures hard disk. 
© Password provides for up to 100 users/ 
also allows for groups of users. 
¢ The supervisor can grant or ery, access 
a 


ta protected directories with a single 
key stroke. 

® Password maintenance Is menu driven 
with pop-up windows and help screens. 

® Provides audit trail of users, 

© Screen bianking feature, 


PASSWORD $99.00 U.S. 
{Introductory Price) 
Nasdec international Inc, Visa, MC,Amex 
2704-85 Garry Street, PH. (204) 956-2798 
Whonlpeg, M@ Canada Fax (204) 943-3702 
R3C 45. 
CIACLE 210 ON READER SERVICE CARD 





SOFTWARE COPY PROTECTION 

© Installs eastly on your IBM-PC software 

© Defeats atl disk copy software 

© Supports all Hard & Floppy disk formats 

© Requires NO special devices or disks 

© Invisible fo your end user 

Eval disk protects two programs of yours $25 
Sater tor & Wo wil Court packayts $9S+ 
L-Tech Corporation 

377 Route 17 South Suite 618 

Hasbrouck Heights, NJ 07604 

(201) 288-1608 (BBS 8/N/1) (201) 288-8795 





BIT-LOCK™ SECURITY 

Piracy SURVIVAL, 5 YEARS proves ellectiveness 
of powertul mullilayered security Rapid decryp 
fhon algorithms Retable security device trans- 
parent lo PARALLEL or SERIAL port Compli- 
mented by fow cost KEY-LOCK’* mulhiteatured 
COMPU-LOCK'* including countdown timeout, 
data encoding & mulfi-product protection 
MICROCOMPUTER APPLICATIONS 

3167 E Olero Circte 

Littleton, CO 80122 

(303) 922-6410 or 770-1863 


SaaS Se Se 
@ STATISTICS 


GO with SOLO 


deal for researchers and busi- 
ness professionals. SOLO 
provides all the necessary stat 
procedures, Incredibly easy to 
use. Inexpensive enough for a 
single project or occasional use, 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteedI! 


BMDP sii 
SOFTWARE 
1440 Sepulveda Boulevard 
Los Angeles, CA 90025 
(213) 479-7799 
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MINITAB'S a PC of cake! 
MINITAB features intuitive 
commands for comprehensive data 
analysis, Includes basic statistics © 

jon ¢ time series © tabulation 
© ANOVA ® plots © histograms ¢ 
much more. DOS based version in- 
cludes LOTUS interface, hi-res 
graphics, no copy protection. Used in 
over 60% of Fortune 50 companies. 
For free brochure call 814/238-3280. 


MINITAB ® 


STATISTICA, SOFTWARE 


Mita Inc 
308t Enterpnse Dr, State College, PA 16801 
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TO PLACE YOUR 
ADIN 
PC Magazine 







Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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@ STATISTICS 


High pertormance STATISTICAL SYSTEM 


A powerful, elegant. and super-fast stetisticet package integrated with 


complete dete men 


jement and dynemic grephs Comprehensive selec- 


tion of descriptive, inferential, and exploratory statistics with forecasting 

STATS+ features intelligent, two-wey interfeces to deta trom Lotus, 
Symphony, dBtll+, and other programs. For more Infolook for our ads In 
moet computer journels, esk your desler, or contact StatSoft. Price $245 


(+$5 ship/hendl). 
peaqes 
Cay 


StatSoft 


Overseas offices StatSont of Europe | Hambur 
don UK) ph 0707271166 Heame Software 


2325 E. 13th St., Tulsa, OK 74104 
(918) 583-4149 


BERG) Ph 040/4200347 StatSott UK (Lon- 
q 


elbourne Australa) ph 613-497-4276 
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di 
oratory 
2 6 orprecastiNg - 
proch 
ww toro fee 
colt {2800-328- 907 





NCSS plus-$99 

Easy-to-use menus & spread sheet Multple 
regression T-tests ANOVA (up to 10 factors, rep. 
Measures, covariance) Forecasting Factor, clus- 
fer, & discriminant analysis Nonparamelrics. 
Cross Tabulation Plats fstograms, box scatter, 
stemieat Sort Subset Transtormahons. Reads 
ASCH New graphics Pkg $59 

NCSS 

865 East 400 North 

Kaysville UT 84037 

Phone 801-546-0445 


THE BASS System™ 

Why use up 8 meg and 640K just to run 2 data 
step on your PC? Now you can run your data 
step code and statistical procs with a system 
Ihal takes only 1 meg and 400K (and casts only 
$399)! Free information 

BASS Institute Inc 

PO Box 349 

Chapel Hill, NC 27514 

(919) 933-7096 oF BB (919) 968-6755 (N, 8 1) 
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@ SURVEYS 


THE SURVEY SYSTEM 

An easy lo use menu driven system for the 
entry, ediling, processing and presentation of 
questionnaire data The system can produce 
camera ready crossiabs and other tables in 
banner format Also statistics and bar charts. 
Regression and open-end coding/anatysis op- 
fons available 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Cir, Dept P 

Petaluma, CA 94952 

(707) 765-1001 


AGAIN 


A New Breed of Extremely 
Smart Crash insurenca. 


Retriever II” recovers 
dameged AUTOCAD", VersaCAD, 
INTERGRAPH Files. 
Another sophisticaled grephics 
interlace supporls your Pitney 
Bowes, Facsimile System and 
Desktop Publishing. Finally, en 
allernalive to starting all over 
again! No-Nonsense software 
protects your valuabla lime and 
money! . 
pan-dimensional 
research 
P.O. Sox 1439 
Guerneville, CA 95446 
(707) 869-9022 
FAX # (7u7) U09-2361 

INTERGRAPH rs 2 reqestered trademark of INTER- 
GRAPH Renparaer ‘AutoCAD 1 2 ragvstersd trade- 
mark at AUTODESK. VersaCAD 1s a registered trada- 


math ot the VersaCAD Corporation Pitney lowes bs 
stored trademark of Piney Cowes Corp 
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@ UTILITIES 


MULTITASKING 


FOR ONLY 
IT’S LIKE HAVING THREE PCs IN ONE! 


Boost 
your productivity ik 


Introducing PC MIX. powerful new 


muftitasking software! 

More features than DoubleDOS! 
More value than DESQview! 

Run all your favorite software X 3! 


10719 Plano R tS 10 


it’s easy 
to use ! 


1-800-842- 3787 
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» BRIDGE 7, 


15° FLOPPY SOFTWARE DRIVER 
FormatiCopy Supper for botn 720/¢ 44 


capacity 
No need to upgrade DOS change BIOS 
© Use On PCAXTIAT clones wiDOS 20 of up 


® Brage Ine gap to PS2™ and laptap stems 


TECH SUPPORT AVAIL 85 PT MF 
ORDER DIRECT TOLL PRE 









CPYAT2PC™ 
O-® 570, 
FILE TRANSFER UTIUTY BETWEEN. 
ATS ANO PC'S ANO COMPANSLES 
® FormatiCopy 360k diskefies on your 
12.8 Gwe 
© Copy single oF group of ties 
* Mancies fies larger than 360K 
'* Supported under DOS 30 or up 
S/H CA RESIDENTS ADD 7% SALES TAX 
77? Deaier inquires invited 


MC, MSA, COD, UPS8/R 


fick 


SKY WAY, SUITE 4113, SAN CARL 94070 
= CIR Wincte 819 ON 108.cA.9 SERVICE CARO 


Ammunition to conquer 
your biggest problems! 


anny Em ; 
(8 megabytes) 
wihout V-EMM 
(640 betobyten) 


& 


@ Tho Virtual Expanded Memory Manager 
provides your EMS applications with up to 
erght megabytes of expanded memory 

@ ft tums PC/AT of PS/2 ox _ 
tended memory into expanded ff 


memory I 
@ li turns hard disk storage into 

expanded memory 
®@ (t's compatible with most EMS: 

applications inctuing 123 

ang Symphony L 
© Only $8995 30-day money back guarantee 
Fort'a Sonware 
P O Gox 396, 
Manhattan KS 86502 
« : (913) 537 2807 
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CA 4155938777 
CN 514845-0818 
FAX 415-593-7678 | y, 


BREAK 640K! 

Why buy expensive boards? VRAM" gives 
your PC/XT/AT or PS/2 Bmegabytes at memary 
by turning disk space inta expanded memory! 
Use extended memory for expanded memory 
Create VERY LARGE worksheets FAST Aulo- 
matic Easy ta use 640k not required Money 
back guarantee $49 + $3 s/h 

BIOLOGIC 

11982 Coverstone Cir, Suite 1622 
Manassas, VA 22110 

(703) 368-2949 (lax 703-361-8251) 


RUN ANYTIME! 

Easy-lo-use program AUTOMATICALLY plays 
back keystrokes al ANYTIME' Runs in the 
background (15K‘run) Moniioss up to 15 com- 
binations at QAYS, OATES and TIMES per run 
Multiple runs possible Comptete with ASCIt 
Editor, On-Line-Help, and Pop up 2 minute 
warning! $59 95, VISA/MC, 30 day MBG 
CRAWFORD SOFTWARE, INC 

3001 Farner Court 

Riverwoods, IL 60015 

(312) 940-9370 
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DvlvRvEvCrT 
AvCvGvE’S'S: 


Direct Access to All Your 


Software 
4 Orgamze all your programs on hard disk with 
user-defined menu sysiom 
A Access any program or command wilh a single 
keystroka 
4No nood to learn complex DOS commands 
a Usage lracking provides reports on ail softwara 
usaga 
&Cusiomiza passwords tor security at any sub 
menu of apphcation 
A Toul tree technical support 
@APC Magazine Edrtor s Chace program 
SUGGESTED $ 89" Plus Shipping 
RETAIL & Handling 
FOR THE DEALER NEAREST YOU. 


DELTA 
TECHNOLOGY 
INTERNATIONAL 


1621 WESTGATE ROAD 
EAU CLAIRE, Wi 54703 
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RUNNING OUT OF 
MEMORY? 


LIM EMS 4.0 for PC/XT/AT 

i) No expensive memory boards re- 
quired—uses memory that goes 
unused on most systems 
Works with 1-2-3, Symphony, DOS 
4.0, Windows, and many others 


(' PC/XT/286 AT and Special High 
Speed 386 AT versions all for one 
Jow pnce $59.95 

|* GEM pricmg also available 


BIOSys Software 


1501. N Broadway Suila 270 
Walnul Creek. CA 94596 
{415) 933-7713 


CIRCLE 822 ON READER SERVICE CARD 








PC-Kwik Power Pak 


“Here's 0 quick woy to fall in love with 
your computer again install PC-Kwik 
Power Pok” "When the word gets around, 
you'll have to install the Power Pak on. 
every computer in your company” Winn. 
Rosch "Highty recommended” J Dvorok 
Power Pak includes the 2/14/89 PC Mago- 
zine Editor's Choice disk cache and four 
other powerful uttlities 

PC-Kwik PowerPok $129 95 = 
Super PC-Kwik 79.95 

plue S/H 400 
orcoD 6.75 


Multisof Corporation 
4d 151005 W Kon Parewey Sut L 
Dewrerten 08 87008 
(503) 646 $244 oF (800) 234 wR 
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ANIMATED GRAPHICS 


@ Novices to Profexsional programmers ran create 
beautiful and useful graphics applications. 

@ PI) handles writing educational tutorials, learn 
ong and leaching computer graphics and pro- 
gramming, writing. cartoons, shopping guides, 
trybuards, in-store demos and much more! 

© Well organized manual— 

Easy te) Read, Easy to U derstand! 
Only .. . $79.95 
90 Day Money Back Guarantee 


Te order send Check or Money Order to: 
PLL Enterprises. 
P.O, Box 5185. 
Bridgeport, CT 06610 
For ¢ free demo disk calt: 
1-800-666-0258 or (203) 366-0268 





it's 3 a.u. — what is your PC doing? 


Probably nothing. Auto-Mi 
But It could be working for you. 2! the key 
White you sleop your computer could 

+ Fun unaniended Network Backups 


» byeate Communications Sessions 

+ Pont Lengthy Reports 

+ Execute Batch Files 

+ Run amy Time-Consuming Task 
Save Time! Save pater Get ed Bes}! Cail Us Today! 

The Pendulum Group, | = 





twihe ee 

The Fewer iv unattended processmg, 
Auto Might 1s ‘periretava 
Wedd Bo Ten ad Me Fie of Cte 
cenvemune tak at doctor k 
in thy mow me 

oer C Daerah PC Magar re 67808 


lates yuu Typing 
ing keystrokes, 
iim jan desire 
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CONNECT PCs! 

COMx"* connects any 2 PCs so that files can 

be easily copied between them Connect a PC 

XT/AT to PS/2 or laptop + convert between Sy 
+ 3¥ disks Copy ail files on one hard disk to 

anothes with 1 command 115,200 baud Runs 
in background 32 It cable 5% + 3% disks, 
+ user's guide Money back grt $59 + $3sh 
Biologic 

11982 Coverstone Cir /Suite 1622 

Manassas, VA 22110 

703-368-2949 (lax 703 361 8251) 


LIMSIM 

Expanded Memory Simulator tos 286, 386 286 
NEAT & Toshiba machines Use the extended 
memory you already have as Lotus style Ex 
panded Memory PC Magazine (March 31. 
1987) says “Easy fo use and well documented " 
$70, 30 day money back guarantee Visa/MC 
accepted 

Larson Compuling 

1556 Hallord Ave #142 

Santa Clara, CA 95051 

(408) 737-0627 


Baa | 
m@ WORD PROCESSING 


“XyMouse ._ 
XyWrite! 


XyMouse... the tightning-tost 
enhancement - mekee KyWrite til 
Plus even better! Accelerotes 
both beginning and odvanced 
XyWele user 

XyMouse. nobles you to use 
Powertul KyWrile commends wrth 
feoding manuals or memaerratant 

XyMouse... moves curset smoothly, ond 
ottontty selects lam carers af commands 
anih @osy-10- use mouse Menus, 
Includes here aes areclory cenlrcl 
end sls extentive on-hne hep 5 
Miso runs wth ALoCorie’ ong nelei jaune 


CALL WOW for hep tontastic limesaver 
GALACTIC SOFTWARE ine 
1600 Oruimant Avenue Suite 241 
Huntingdon Votiay, PA 19006 


Ou READER SERVICE CARO, 
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175 WordPerleci 5.0 MACROS! 

One keystroke copies addresses Irom scrn to 

enwvel, prints last pg first, auto-compiles ftnote/ 

endnole tists, checks pg brks, pmis multiple 

Coptes, pgs or directories, transp eters. cap- 

ttalizes, underlines, boids, makes aulo-NOTES. 

searches fites and 165 MORE! PLUS 26 

ay + KEYS MACROS! Optional Wstar emul 
$19.95 + $3 S/H Add $3 tor 35° disk 

@ PowerMax Company 

© 15840 Ventura Blvd #845 

@ Encino, CA 91436 = (818) 905-5919 


THE SHOWCASE 
FOR PRODUCTS AND 
SERVICES IN THE 
IBM STANDARD 
MARKET... 


i WORD PROCESSING 





“Outstanding software - the best of tts kind... CompareRite compares 
documents m ways that I didn't think were possible. It's utterly amazing."” 


- John Dvorak, PC Magazine, 3/15/88 


CompareR ite saves hours of editing by showing you how any 
two documents differ. Amazingly fast, CompareR ite will create 
a complete comparison draft, ready for printing, or display the 
changes on the screen so you can scan them, The program 
shows changes in many user-selectable formats, and is com- 
patible with all major word processing programs. 

CompareRite is perfect for attorneys, editors, proofreaders 
or anyone who has to make or compare drafts. Thousands in use. 
Price — $129.95 + $5 shipping/handling 


JURISOFI 
Mtb AD DAINCENTHAL ING 
763 Massachusetts Avenue 
Cambridge, MA 02139 
(Outside MA) 800-262-5656 Ext. 10 (In MA) 617-864-6151 Ext. 10 
CIRCLE 627 ON READER SERVICE CARD 


WORLD'S BILINGUAL WORD 


DuangJan. bilingual word processor tor En- 
glish and Armenian Bengali, Euro/Latin, 


Greek Gujarati. Hinds, Khmer, Lao, Punjabi 
Russian, Sinhalese, Tami Telugu, Thai, Viet 
Only $109 + $5 s/h (loreign + $12 s/h) 


Free Font editor For IBM with dol-matrix Laser- 


Jet printer Demo $9 + $1 s/h 
Megachomp Company 

3438 Cottman Avenue 

Phitadelpnia, PA 19149-1606, USA 

TEL 215-331-2748 FAX 215-331-4168 


PC Magazine 
Marketplace 


2nd Color 


Option 
Available 


i MISCELLANEOUS/ACCESSORIES 
HEAVY DUTY PC HARD CASES 


roeigea| = 
MC & VISA Os 
EPSON EQUITY I cru aie 
COMPAQ PORTABLE II 


IBM AT ceu ae 


HEAVY DUTY FOAM LINED 
CASES WITH COMPARTMENTS 
FOR KEYBOARD & MOUSE 


158O0-882-7112 in mi 616-374-7058 


IBM MONITOR es+saoot 


CASES ARE AVALABLE FO 
ANY COMPUTED ALSO 
CUSTOM Casts, 


WESTERN CONTAINER & CASE Box 125. Woodland, Mi 48897 
ch EAI AD 


PC Magazine Marketplace 
the ultimate target market! 


‘The brand specificys wis feud HC Magenisie det) heave thir time bo ahuip arumnnd, thew cady cunerte ia ariting whet they herd a 


evry m pote 


They'll DIRECT their attention to PC Magesine Marketplace 


For thea FC Mapauine Marketplary’s Larect HiewpuinerDplay Ad furmat reperacnte a tak. easy and cunt effertive lerthd af ponduct 
arqoaitian They knew it will bawe Ube peaducia they bord and Ue inbwrmaion they wea eryaniing pew, muon deerwants, 


qrvificatinas and deivvery 


Tye think chat ya bannes ean brer{it from the TR,000 brand apeeifinrs whe Pred PC Magamer YOURE WOGHT! 


‘Se take DIRECT action and call (212) 540-5115 or (808) 825-4408 
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i ACCESSORIES 


> PompuCover’ 


COVER YOUR INVESTMENT 
DUST COVERS Over 4 c00 cesgna in tue conters 
‘akc Fran and Duran Myler 
Claw Pratt Co bedded wry 


KaySkin' Keyboard Protectors 24 Her 
Protection trom dat ane wpe 
Dew 10 90 a0 are 408 
Touch Over 700 mater evncoten 


CALL FOR FREE CATALOG 
ORDER DESK 


(800) 874-6391 
OFLA (800; 347 9000 
WOOUERUE $ | 


CompuCover® 
2104 Laws Tune Bee 
Fant Warten Beach. Fi 3i4@ 


Bar Code Reader 

Model PC-WEDGE Reader ., ., . $289.00 
No software changes necessary «For PC XT AT 
oF companble » Reads Code 39 2 of 5 UPC 
Codabar » EZBarcode ! panting software included 

EZBarcode t Printing Program 


Enter and pant Code 39 and UPC-A + For dot 
mating and LaserJeLpnmiers "Vary bar code heght 
wedih spacng print density etc 
EZBarcode I Printing Program , . . $99.00 
Keyboard of text he data input » Prints Code 39 
20t5 UPC A EAN 13> Mutiple columns 
aulomanc incrementing. on-bne help 
BARCODE. Progam pnts bat codes trom 
win QBASE » Add bar code printing 
19 your existing DBASE Sak 


EZRe' Memory resident pr 
prints bar codes from DOS soprcatons 999.00 


TimeKeeping Systems, Inc. 
O434A Cadar Road» Cveiand OM st_+ 
(216) 223-2579 Fax (216) 220-2573 SEE ga 


BAR CODE & 
MAGNETIC STRIPE 
READERS 


for the IBM PC & PS/2 
Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 
SmartCard encoder/reader 
Bar code printing software 
Magnotic stripe encoders 
Units for other computers. 
& terminals 
TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-955-6833 
‘Telex (Graphnet) 371-9097 TPS PLA 
FAX: 415-656-3843 





@ BAR CODING 


LABELING SOFT WARE 


+ © For Epson, Oki, IBM, and LasesJet 


TEXT MeELMoena > 


T:2cl5 128 Coarse 2 © Flexible format. Any size 


© Big text readable up to 50 ft. 

© Bar Codes: 2of5, 128, UPC/EAN 
AIAG, MIL-STD, Code 39, etc. 

© Auto-incrementing. File input 

@ Logos, symbols, custom chs 

© Reversals. Color. Soft fonts 


© Above Label Printed with Utility !! LabelRIGHT—$279 


© Other Menu Driven Programs from $49. XENIX—$199 
© MS-DOS user callable routines from $179 


Handheld Portables 


© Battery operated reader 

© Simple, powerful, 64K memory 

© Bar code or keyed input 

© MSI, 20f5, UPC/EAN, 128, Code 39 


© Easily programmable prompts 
© Uploads via RS-232 or keyboard 
© Doubles as non-portable reader 
© Wand or laser input 

© Complete with wand—$849 


Bar Code Readers 
for PC, XT, AT, PS/2 
and all RS-232 Terminals 


© Attaches as 2nd Keyboard 
@ No software changes 


© 2of5, UPC/EAN, 128, MSI, Code 39 | 


© Magstripe, laser, or wand input 
© Complete with steel wand—$399 


Direct from manufacturer 








WORTHINGTON 30 day $ back guarantee! 
DATA SOLUTIONS gay cae gon 
417-A Ingalls Street 
Sanla Cruz, CA 8060 CA 408-458-9938 
BAR CODE LABELEA $149 
wilh BIG TEXT Sofffonls $349 
“Any lormat/place Barcodes & lext anywhere TO PLACE YOUR 
~Supporis full page & multi-up ‘abel slock 
*Multiple copes & aulo serial numbering AD IN 
“Keyboard data & Text file import ‘i 
NET Masa rad ore desiied labels PC Magazine 
“OtMlve/Laser/Cade39, 125. UPC/EAN Marketplace 
ounce Call (212) 503-5115 
Faurtax, CA 94930-1448 fae 
(a5) 58516 Or (800)'825-48DS 


© Now with easy WYSIWYG screens 





BAR CODES 
MADE EASY 


PERCON® “ 
E-2-READER™ 
FAST © ACCURATE * RUGGED 


Call a PERCON Bat Code Specialist 
to iearn how easy it is to add bar 
code to your system 


© immediate Shipment 
© Free Phone Support 
© 2-year Warranty 


2190 W Th Ave 
~ Meas, Eugevee, OF 974022901 
PERCON 


503-344-1189 *© FAX 503-344-1399 


Call our toll-free number— 


1-800-8-PERCON 


{1-800-873-7266} 


tne n| 


win 
| GUD MAST 


UL CAC af 
Complle Fas! Bar Code 
Frigting i Into Your Programe 

With Code Master 
* Prints UPC: Code 25 20, 126 


ons ateotiee 
* Supports C. Clipper, DBase, 


* Dos Xeni ix, O82 compet ible. 


$149 $24900 “cae 


GORRTSTIOS 
P.O. Box 634, Eau Claire, WI $4702 
€715) 853 2331 (B00) $52-2551 
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Bar Code Solutions 
WEW BIG Text. AIAG LOGMARS Bar 
code printing packages any label most 
printers 
PC WAND 100 - In-line scannei emulates 
2ND keyboard onPC XT& AT Uses your 
existing software withoul any change 
PC WAND 200 -ierminal wedge ona senal 
“party ine tor laptops and unix mins 
NEW PC WAND 300- Lip to 128 reader data 
collection sysiam e Auto-discriminates@ 
Collects and transmits to PC or host 
PC WAND 800 WanderWand - portable 
Programmable scanners laser and pen. 
INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 
635-C North Berry Street Brea CA 92621 
PHONE: 714 990-1680 
mums FAX 714 990-2503 


DEALER» a Quins INVITED: i att 
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BAR CODE READERS 


FOR PC'S: 
@PC/RT/AT & CLONES 
® PS 2- ALL MODELS 
@ TANOY 1000 SX TX St TL 1200 


© ZENITH 138 148 181 150 248 
° EPSON JeQuity, Ik iB Ie uD 


* NO SOFTWARE GHANGES REOUIRED | 


* SAME DAY SHIPPING 


FOR TEAMINALS: 
@ WYSE 30 50 60 75 
© KIMTRON KT? PC &KT70 PG 
@ LINK MC-5. 
© AS-232 
BAR CODE PRINTING SOFTWARE: 
@ MS PC OOS SYSTEMS 
© @& 24 PIN DOT MATAIX 
© HP LASER JET PLUS SERIES 4 


RESELLER DISCOUNTS AVAILAGLE 


AMERICAN MICROSYSTEMS 
11105 AIRPORT CIRCLE SUITE 140 
EULESS TX 76040 (2175 $71-9015 
(800) 648.4452 
FAX 117) 685-6232 


PC Magazine Marketplace the ultimate target market! 


The beand specifiers wlncread PO Magazine dan’t have dhe time tn shoe aatiid, 
their only cunvern os getting whal they need as qiivkly as possthle: 






They'll DIRECT their altention te PC Megazine Marketplace 


Fur them PO Magazine Macketplares Digect Response/Display Ad fainat repne 
setite fast, easy aid post effective method id prectuct acipmaition, They kiow a will 
have ihe products they ned and the indormatinn hey wand regarding price. solume 
disconnts, specifications and delivery 

(fver think thai yore hastens can benefit frou he 100,000 bru specifiers whn 
tead PC Magezine — YOURE RIGHT! 


So take DIRECT action and call (212) 503-5155 or (800) 825~4ADS 
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@ BUSINESS 
OPPORTUNITIES 


BUSINESS 
OPPORTUNITY 


We buy good. original PC/MS- 
DOS programs und products. 

No fee to you—we are 
professional marketers with years 
of experience in the sales of PC 
software/database products. 


Outright purchase and revenue 
sharing arrangements available. 
Send product information to, or 
comact: 


TSR Ine. 
400 Oser Avenue 

“" Hauppauge, NY 11788 
Attn, Robert Galvin 
Tel, (516) 231-0333 


FAX (516) 231-0607 
CIRCLE 834 ON REAOER SERVICE CARO 


@ COMPUTER 
INSURANCE 


iy a 


INSURES YOUR 
COMPUTERS 

Full replacement of hardware, media. 
purchased software As low as 
$39 yearly. Covers tire, theft, power 
surges, other accidents Btanket 
coverage, no list of equipment 
needed. Call for information or 
immediate coverage 

@ 1-800-848-3469 

Local (614) 262-0559 

SAFEWARE. The Insurance Agency Inc. 
2929 N High Street PO Box 02211 
Columbus. OH 43202 
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| i CONSULTING 
SERVICES 






Ken Montri & Associates 
Computer Consulting Firm 
‘We offer the following consulting 

| services. 

[. Companies looking for hardware 
andor software, 

2. Companies who have bought 
hardware andor software and are 
nant satisfied with their purchase. 

3. A six month of one year service 
contract to assist companics in 
purchasing decisions. 

°Note: We are not a hardware or 

software dealer however, a consulting 

firm to assist clients with theic needs: 

For further information contact 

Ken Montri & Associates at: 

419-478-7724 

5415 Lewis Ave #74 

Toleds, OH 43612 
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mplete eyatem manufacturer 
© Support PC/XT/AT/PS2 & Mac 
* Reed & write most 8°/54"'/3%" 
diskettes from IBM syeteme 
and word 


tepee from mos tere 
® Read text from documents, 
forms, books end magezines 
uaing “SPOT OCR program 
« Customized softwere eveilabie 
« Fast technical support 


| Avold the middieman—Go direct! 


FLAGSTAFF _ 602-779-3341 
ENGINEERING Fax 779-5998 


CIRCLE 837 ON READER SERVICE CARO: 


CONVERSION 


DISK # DISK - TAPE « DISK 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2.500 FORMATS 









18M PS/2 
WORDPERFECT 
3 LOTUS 


LANIER 
WANG 
212) 463-7511 
NATIONAL DATA 
CONVERSION INSTITUTE | 


2 EAST 16TH BTAEET NEW YORK mY 19003 


1ERICA'S LEADERS IN DATA CONVERSIO 
CIRCLE Be OR VICE CRMD 











DISK/TAPE/OPTICAL SCANNING 

© 33¢ per page typewntten text to disk in ASCII, 
50¢ per page all WP formats 

© Scan Typeset text 6 10 24p! low rates 

@ Disk convert trom IBM WANG, XERDX. 
VYDEC + 1000 others customued 

© Tape conversions (800 1600. 3200, 6250 BP!) 
© BEST RATES @ FREE TEST 

TSCRUN COMPUTER StRVILES 

1261 Broadway Suite 508 

New York, NY 10001 

(212) 779-0800 
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CONVERTING YOUR OISKETTES 
© Entrust them to us @ 

PC Magazine We convert between 1500 popular word- 
processor and computer formats 3.4", 5%", 

Marketplace 8° Disks, Mag Cards, Mag Tapes. Cassettes 
- fourm aay foo ee ee. 
2nd Color Hus for quality, best prices and the qui 

Option Available aa ne 
Tel 312-938-0937 (Chicago) 
Fax 312-938-0383 

@ DATA RECOVERY SERVICE 









A service from the 





Recommended by major 
drive manufacturers. 












i DISK CONVERSION 
TAPE/DISK 


CONVERSIONS ~~ Q » 


Conversion services to or from 
aver 2000 computer systems: 

* Magtspes ¢ Mini Computers 

* Micro Computers ¢ Typesetters 
© Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTING SERVICES, Inc. 


(312) 459-6010 
165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 





CIRCLE 640 ON READER SERVICE CARD 


CHANGING WORO PROCESSORS? 
Media transfer fo of trom 

IBM XERDX, DEC, WANG, 

LANIER, CPT, CT, MICDM, NB}, 


WORDSTAR, WORDPERFECT, MS/WRD, DW3, 


MULTIMATE, SAMNA, MASII, DCA. 
weoonweeFREE TEST CONVERSIDNe conan 
CUTVersIOn Specetists 

531 Main St, Suite 835 

El Segundo, CA 92045. 

(213) 545-6551 @ (213) 322-6319 


ONTRACK 800-872-2599 
DATA RECOVERY INC. 


~ The Only Custom Data Recovery Experts — 


For that critical moment when only the best will do. 
CIRCLE 839 ON READER SERVICE 


In MN Call 
612-937-1107 


Cail us when: 

creators of Disk Manager! - Your hard disk can't be booted 
- You can't access 6 file 

+ Your directories end/or FATs 


are scrambied or gone, etc. 


TAPE-TO-FLOPPY 
FLOPPY-TO: TAPE 
TAPE DUPLICATION 
FLOPPY-TO-MICROFICHE 
LASER PRINTING 


1-800-422-9622 
{In OK: 918 254 96221 


TECHWICAL PROGRAMMING 
SERVICES, INC. 
6506 EAS! GIST STREET 
URSA, ON 74133-1308 
CIRCLE 041 OW READER SERVICE CARD 





TOTAL SERVICE CONVERSIONS 
@ DUR NAME SAYS IT ALL © 

© Duality Service @ 

© Duick Tumaraund @ 

@ Low Prices @ 

© 1-800-5-CDNVRT @ 

@ In CA 1-213-669-8134 @ 

© Formeny W71éxt Sciences Corporation © 
TOTAL SERVICE CONVERSIONS. INC 
1933 North Monon Street 

Los Angeles, CA 90027 
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@ DISKETTE COPY 
SERVICE 


SOFTWARE 
DUPLICATION 


© One-Stop Shopping 
© Custom Packaging 
© Copy Protection 

© Technicai Support 
© Orop Shipping 

© Fast Turn-Around 

© Competitive Pricing 





800-222-0490 | 


in NJ 201-462-7628 
FAX 201-462-5658 


MEGASoft 


PO. Box 710, Freehold, NJ 07728 
.. Full Service Duplication Facility 
™ GREE BON 


SOFTWARE PRODUCTION 


® Diak duplication 

® All formats 

w® EVERLOCK copy protection 
# Labei/aleeve printing 

@ Full packaging services 

® Warehousing 

® Drop ahipping 

© Fulfiliment 

*® 48-hour delivary 

# Consultation & guidence 


Star. Byte, Inc. 


2080 Bergey Ad Hatheld PA 19440 


600-243-1515, 215-987-2470 
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DUPLICATION FROM 58¢ 

Atfordable rates onty 59¢ for 5 25” & $1.59 for 
3.50” MS/00S Duptication Price includes 
*Duality Brown Disc Media 

“Duplication with 100% verification 

“Label Appiication 

“Duick Tumaround & Guaranteed Products 
Rates go even lower as you continue to order! 
DIVERSIFIED SYSTEMS GROUP, INC 

PO. Box 1114 

(ssaquah, WA 98027 

800/255-3142 206/392-0900 


TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-S115 
or (800) 825-4ADS 





@ SUPPLIES 


Toner Cartridge 
Recharging Spec alist 


KEYCARD 
= ELIMINATOR 


mavcano einematon JD cm ELIMINATOR 
461, 68, 200, 20 a 2-H 200. 21 8 21 
mzastor $99 Bf miu an $99 
ELS UTILITIES 9 NETCRACK 
RYOD & PetSe FIX tonmienten peachy 
GETDISK BIOS TOOLS 
GUT O105 DERIVES BH PATCH DRIVE 1; 
zep a 306 $59 BF wc: cavmsx $99 


« No Holes Cut « 20% More Tooer 
¢ Darker Priol » 24 ir. Turnaround 


LASER PRINTERS - PC COPIERS 


wrso rmx $59 








MNOVELL AUTHORIZED RESELLER 901-664. 5011 
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(73) 781-9268 Call For Brochure 
maT Jt TECHNOLOGY =! 
Houston fies fost ASLO, Hichory Core 

a 


ee wwe er ee 
LE #49 ON READER SERVICE GA ‘CARD 
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@ SUPPLIES 





Peckeging ttems 

© Vinyl Portfohos 

® Binders and Shpcases 
Vinyl, Cloth 

© Spinaker Paks 

® Custom Designs 


Ouplicetion end Assembly Services | 

© 100% Indwidual Testing on each disk | 
{White/Read/Venfy} 

© 10% AAQL lot verification performed on 
separate computer 

© Label effixing. product essembties end 
shrink weapping available 

© Copy Protection Systems 


Accessory ttems 

© (ndex Tabs 

© Vinyl disk pages 1, 2, 3, 4 disk/pg 

© Shipping cartons binder/portfolio/disk 

© Typesetting service for manuats fiom 
file trensfers or printouts 

© Diskette label printing 

© Bulk diskettes 


Silk Screening end 
Printing Services 

® Binders - Sip - Portfolios 
® Labels - Tywek Sleeves 
® Manuals 


a CEVELOPMENT S¥ETEM ) 
—y ne 


721 W. Algonquin Rd., Artington His., Iitinois 60005 
(312) 364-SOFT (7638). FAX 364-7698 . Telex 493-7109 
_———7~7 


TONER CARTRIDGES 


Remanufacturing $44 50, PC $34.50. Colan 
SOL AMOS seater, Mow carat dae 


DAY AIR 
from $89.50. Series Il. Bulk. 24 Bonin in & out 


Return Detivery 
for laser 
ICLE 846 ON 


ncactin * $44.50 cartridges 
K 800-777-8444 


PC MAGAZINE @® JUNE 27%, 
406 


CIRCLE 845 ON 
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eDeslerships 
8724 Mill Crock Deve «Training 


Jen Frame MN 58444 
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ENUINE 
w PACKARD 


TONERS 


$79 ta 


a 
Huge inventory In Stoc 
For ee Dey Shipment Cait 
1.800-22-TONER 





SELL US YOUR EMPTY 
TONER CARTRIDGES S10 
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WW GRAPHICS 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) Microsoft Fortran/ 
Pascal, A-M. Lahey callable routines Graphics 
primitives, lotal 2-D plol support, 3-D plots and 
solid models EGA/CGA Hercules mono sup- 
port HP/HI plotier? PLOTMATIC Laser, dot 
matnx printer? PRINTMATIC $135 ea Any 2. 
$240, all 3, $340 Ask about our 15 fonts 
MICROCOMPATIBLES, INC 

301 Prelude Drive Dept PC 

Silver Spring, MD 20901 

(301) 593-0683 


THE 
SHOWCASE 
FOR PRODUCTS 
AND SERVICES 


IN THE 
IBM STANDARD 
MARKET ... 
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HB BATTERY-POWERED 

286 LAPTOPS 

Today’s busy managers and 
executives need to take the power 
of their office computers with 
them everywhere. PC Magazine 
reviews seven battery-operated 
286 machines that allow you to 
leave your extension cords behind 
without sacrificing processing 
speed and power. Also, a sneak 
preview of NEC’s soon-to-be- 
teleased ProSpeed 286. 


 16-BIT HIGH-RESOLUTION 
VGA CARDS 

The new software—particularly 
graphical interfaces, desktop 
publishing programs, and 
presentation graphics 
applications—demands superior 
video display. PC Labs evaluates 
15 graphics cards capable of 800 
by 600 Super VGA resolution. 


HITS A BIRD, 

IT’S A PLANE... 

It’s SuperCatc5! Able to leap tall 
Lotus 1-2-3 spreadsheets, and with 
impressive graphing ability to 
challenge Microsoft Excel, this 
new release raises the ante in the 
PC spreadsheet market. 


@ PERIPHERAL SHARING 
WITH DATA SWITCHES 

PC LAN Labs examines the latest 
in peripheral-sharing equipment. 
No longer the simple black box 
that allowed two PCs to share a 
printer, these 14 data switches can 
handle up to eight workstations, at 
significant savings. 


H 2,400-BPS MICRO 
CHANNEL MODEM CARDS 
Take advantage of the small 
footprint of your Model 50 or 70 
by avoiding the clutter of an 
external modem. PC Magazine 
reviews 11 internal 2,400-bit-per- 
second modem cards for the IBM 
PS/2 line. Also, PC Labs test- 
drives the Micro Channel bus. 
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Jet Fighter Sim 


After Hours 


Products for the Leisure Side of Personal Computing 


ulators: 


State of the Deadly Art 


GAMES 
by John C. Dvorak 


Flight simulators are one of the 
great programming challenges. 
Over the years the dominant 
product has been the simple 
Flight Simulator from Micro- 
soft. Its popularity set the stage 
for a slew of simulators ranging 
in quality from mediocre to very 
good, 
The hottest new entrants into 
the fray are F-19 Stealth Fighter 
from MicroProse Simulation 
Softwere and Jetfighter from 
Velocity (distributed by Broder- 


the VGA atall. When compared 
with Jetfighter—which uses the 
EGA color graphics set— 
F-19's visual effects pale. In 
fact, as far as nifty details and 
action are concerned, Jetfighter 
is the best simulator I’ve seen on 
a desktop computer, period. It’s 
also the most fun. 

I think this is because Jet- 
Sighter’s smooth cartoon-like 
animation borders on the fantas- 
tic. These guys take the EGA to 
the extreme with incredible ani- 
mation and simuletions of ev- 
erything from explosions to 
fires. 





Both jet eimuietore offer @ veriety of externei viewe, but 
Jetfighter hae e wider choice of viewing perpectives. 


bund Software). I can recom- 
mend both games but prefer Jer- 
fighter in @ side-by-side 
comparison. 

F-19 can utilize the VGA 
displey and produce some stun- 
ning visual imeges. The cock- 
pit, in particular, is much pretti- 
erin F-/9 than it is in almost any 
other simulator. Unfortunately, 
thet's ebout where it ends. Ex- 
cept for the opening screens and 
the cockpit, the graphics fall off 
rapidly. The details outside the 
cockpit are not maximized for 
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The visual killer, though, for 
Jetfighter is the ability to not 
only do an external view from 
outside the plane but also to pan 
up, around, down, underneath, 
in front of, and behind the plane 
while zooming in and out—all 
in real time. Just seeing this is 
worth the price of the game. Ev- 
ery time I play this game I'm 
impressed with its special ef- 
fects. 

I tested Falcon, F-19, and 
Jetfighter on the 1 1-year-olds in 
the neighborhood, and Jet- 


Sighter wes the winner with 
them, too. Jesfighter allows you 
to fly an F-14, an F-16, or an A- 
4. Kids love the F-14 because 
they remember it from the mov- 
ie Top Gun, so there is a built-in 
bias. F-29, on the other hand, 
offers us only a nonexistent 
stealth fighter. 


ANNOYING INTERFACE 

For me, the big problem with 
F-19 is its interface. For one 
thing, it uses three layers of 
copy protection. Annoying is 
the operative word. First of all, 
it requires ekey disk. Second, it 
requires you to have the manual 
to identify an outline of an ene- 
my jet thet is put onto the 
screen. This changes each time, 
and it’s basically e pain to figure 
out the plene (1 misguessed 
more than once). Finally, it is 
nearly impossible to operate the 
game without a very large tem- 
plate that goes over the entire 
keyboard. 

No mnemonics are used, so 
you spend much of the time 
fumbling around trying to find 
the various commands until you 
memorize the most importent 
ones. With Jesfighter, you can 
figure out most commands mne- 





monically (B is for breaks, G is 
for gear, and so forth). 

Also, Jetfighter installs and 
deinstalls from a hard disk and 
requires no key disk when in- 
stalled. Its single layer of copy 
protection works fine end 
doesn’t interfere with the game 

CONTINUES 








F-19 Slealth Fighter hee a very detailed view of the jet’a 
cockpit. The geme offere e wide selection of weeponry. 
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After Hours 


CONTINUED 
as does the irksome and para- 
noid approach of MicroProse. 
This aspect alone is enough to 
make me chose Jetfighter over 
F-19 if | had to pick just one. 

F-19's strengths lie in its 
overall versatility. You have a 
large collection of weaponry 
from which to choose for each 
mission, and this definitely 
makes some of the missions 
more interesting. Unfortunate- 
ly, the emphasis on versatility is 
negated somewhat by lack of 
detail insofar as missile firing 
and bomb dropping is con- 
cemed. For example, take chaff 
(please!). When you drop chaff 
from an F-19 the screen tells 
you that you dropped chaff. 
Even from the exterior view, 
you see nothing happen. With 
Jetfighter you actually get to see 
the chaff released. 


BOMB THE BANK 
The different levels of detail 
outside the jet aren’t limited to 
the chaff. Missiles, builets, and 
scenery are more interesting in 
Jetfighter. Anyone from San 
Francisco wilt be particularly 
fond of an ability 10 bomb the 
Bank of America and strafe the 
Golden Gate Bridge. 

Both these programs are bet- 
ter if used on an AT-class or 
faster machine. One flaw in Jer- 
Jighter was the lack of a "*boss’’ 
key to tum off the game for a 





moment if one 
wants to cover 
up the fact that 
the game is be- 
ing played. This 
is no oversight. 
Apparently the 
programming 
team arrogantly 
refused to put a 
boss key into the 
game because 
people should 
not be playing 
games on com- 





single track, or 
test your nerve 
against the eight 
courses in the 
World Driving 
Championship 
Circuit. 

Three muscu- 
lar Formula One 
cars wait in your 
garage: a Ferrari 
V12 (good han- 
dling, stable, a 
car for begin- 
ners), a six- 


pany time. Hey, speed Williams 
boys: mind your with a V8 Re- 
own business. nault engine (av- 

I use a boss = Theroed course simulations in Grand Prix Circult were erage speed, 
key to keep the prepared from actual track blueprints. handling, and 
younger family braking), and a 


members from horning in on a 
game when I’m reviewing. F- 
19°s boss key was incompatible 
with my Compaq VGA display, 
but it's supposed to put a DOS 
prompt on the screen. 

The factis you can’t go 
wrong with either game, but the 
multipie layers of copy protec- 
tion on F-29 ruin the game for 
me. Get Jerfighter and save $20 
and the aggravation. 

List Price: Jetfighter, $49.95. 
Requires: 512K RAM, EGA or 
VGA graphics edapter, DOS 2.0 
or later. 80286 or 80386 
processor recommended. Copy 
protected but hard-disk 
installable. Velocity 
Development, Box 875, 
Palantine, IL 60078; (312) 991- 
0594. 
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detfighter offers excellent animated graphics of a variety 
of In-flight situations. 
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List Price: F-79 Steelth Fighter, 
$69.95. Requires: 384K RAM, 
graphics adapter, DOS 2.1 or 
latar. Copy protected through 
key disk. MicroProse Simuletion 
Software, 180 Lakefront Dr., 
Hunt Velley, MD 21030; (301) 
771-1151. 
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Grand Prix 
Circuit: 

Thrills for 
Would-Be 
Mario Andrettis 


GAMES 
by Don Trivets 


Driving a Ferrari V12 at 150 
mph can have an adverse effect 
on your automobile insurance 
rates, unless you are driving on 
Accolade’s Grand Prix Circuit. 
Turn for turn and straightaway 
for straightaway, actual race- 
track blueprints were used tode- 
sign Grand Prix’s re-creations 
of the worid’s great race 
courses. 

Playing Grand Prix Circutt, 
you can try your nerve at Hock- 
enheim-Ring in Germany or at 
any of the seven other Formula 
One championship road 
courses. 

This latest simulation from 
the folks who brought us Test 
Drive has enough options to 
keep Mario Andretti enter- 
tained. First, you pick whether 
you want to practice, race ona 





McLaren that’s powered by a 
Honda Turbo (super fast, but 
easily lost on turns). Each racer 
simulates the performance char- 
acteristics of the real cars at 
speeds up to 200 mph. 

There are five skill levels, 
but you are well advised to start 
as a beginner so you don’t have 
to worry about shifting gears or 
blowing an engine. Mercifully, 
your fellow drivers treat you 
like a grandmother out on a Sun- 
day spin. At level three you be- 
gin real driving. You must shift, 
watch for spin outs, and keep an 
eye on the other cars. 

The pros square off at level 
five. In this fast company, your 
engincis easily damaged. Many 
additional details require your 
attention. You must watch your 
gauges, and pit stops are a fact 
of life. 

Grand Prix Circuit, tike Test 
Drive, presents you with e spec- 
tacular view of the instrument 
panel, the course, and the sur- 
rounding scenery. The EGA 
graphics are outstanding. But in 
this simulation there are no cops 
to outrun and no cliffs to side- 
swipe. The challenge is to keep 
four wheels on the track and 
dust in the other guy's face. 

List Price: Grand Prix Circuit, 
$39.95. Requires: 384K RAM 
for MGA or CGA graphics, 512K 
for EGA or Tandy 16 color 
graphics; graphics adapter; 
DOS 2.1 or later. Key disk copy 
protected. Accolade, 550 S. 
Winchester Bivd., San Jose, CA 
95128; (800) 245-7744. 
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After Hours 


Destiny Knight, 
The Bards Tale Il 
Adds Eye- 
Catching 
Graphics 





There is nothing more stimulat- 
ing to an inveterate gamester 
than challenging software. Ter- 
rible games usually find their 
way to the circular file in a few 
minutes; bad games may last a 
half hour. Electronic Arts’ Des- 
tiny Knight, The Bard's Tale Il 
might last a lifetime. Destiny 
Knight is part of a new era in 
PC-based role-playing adven- 
ture. This second installment in 
the Bard series adds brilliant 
graphics to the typical text game 
format. It also offers an array of 
opponents that stretches the lim- 
its of any sane imagination. 

Destiny Knight begins in the 
tiny town of Tangramayne, one 
of six cities in a region known 
only as “‘the wilderness.”” You 
start by assembling your troupe 
from among a choice of hu- 
mans, dwarves, hobbits, elves, 
gnomes, half-elves, and half- 
orcs. Each member is rated for 
luck, strength, dexterity, and 
weapons ability (if you don’t 
like the results, you can “‘re- 
roll’’ for new ratings). 

You can choose to make a 
character a warrior, paladin, 


As youtravei 
around the city 
ot 
Tangramayne 
in Destiny 
Knight, you 
encounter 

several a 
“buaineaa” 
establiahments. 
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rogue, bard, hunter, monk, con- 
jurer, or magician (sorry, there 
are no female characters per se, 
although you’re free to name a 
participant anything). Each of 
these character types has his 
own special talents. Bards, for 
example, are poor fighters, but 
their songs contain magical 
qualities that will aid you in 
your quest. 

Magicians and conjurers 
have similar talents, manifested 
at different power levels. A ma- 
gician can gain experience 
points and ad- 
vance to conjur- 
er level. From 
there, the up- 
ward path is to 
sorcerer, wiz- 
ard, and finally 
archmage. 

No character 
is without some 
redeeming val- 
ue. Even a rogue 
can be useful 
when you need 
to open a trea- 
sure chest that 
might be booby 
trapped. His 
special skills 
(beyond an inordinate ability to 
skulk in the shadows) include 
glib fingers that can ofttimes 
disarm a trap. 

The city of Tangramayne is a 
novice adventurer’s paradise. 
The traps are few, the conflicts 
mild (in comparison to what 
will come later), and the experi- 
ence points accumulate. Elec- 
tronic Arts has even included a 
map of the city in the playbook 
to help you find the healing par- 


Welcome to Garth’ s 
Equiement Sh 


wealthy trav 
Which of 


wares? 


a 
+ The Shepee 
A 





flees 


jou is 
interested in my fine 


lors, armament shoppe, guild 
house, and the all-important 
tavern (your bard may sing 
wonderful tunes, but his throat 
will dry out and he’ll lose his 
voice without a hearty glass of 
ale every once in a while). 


KEEP YOUR EYES 

ON THE PRIZE 

No role-playing game is com- 
plete without a goal, and Desti- 
ny Knight is no exception. In 
Tangramayne you fight to gain 
experience and power so that 





you can face the Dark Maze. 
Without the optionally available 
clue book, you'll need to map 
your way through the seemingly 
endiess corridors as you seek 
out and rescue a princess. Along 
the way you'll find clues that 
will also lead you to a segment 
of the ’’Destiny Stone.”” 

Out of Tangramayne, you 
can go on to Thessalonica, Cor- 
inth, or any of the other cities 
(don’t throw away the software 
box; inside the 
top cover is a 
map of the wil- 
derness). Fight- 
ing Ogres, Gi- 
ants, Wood 
Sprites, and 
worse, you'll 
explore and re- 
cover the re- 
maining seg- 
ments of the 
Destiny Stone 
within other 
mazes, tombs, 
and towers. Al- 
ways map your 
way. After a 
while the fight- 
ing will become 


easier but the mazes (even the 
less-obvious streets of the vari- 
ous Cities) are always difficult. 

Destiny Knight is the second 
installment of the projected 
Bard Trilogy. You may have 
been disappointed if you played 
the first episode, The Bard's 
Tale. lt was often intractable 
and not as enjoyable as it might 
have been. 

With Destiny Knight, Elec- 
tronic Arts has taken a quantum 
leap forward in RPGs. The 
EGA graphics are outstanding. 


In the myaterioua 
worid of Destiny 
Knight, wizarda 
are usetui 
companiona. 


The addition of an all-important 
**save game’ feature lets you 
retract explorations that have 
mortal consequences for your 
players (resurrection is an op- 
tion at a healing temple, but as 
characters become more experi- 
enced reanimating them be- 
comes more costly). 

The manual provides an ex- 
cellent balance of clues, expla- 
nations, and game tips. The cast 
of villains, drawn from both 
natural and supernatural realms, 
is challenging. And if you really 
don’t want to spend time map- 
ping mazes, the clue book will 
provide the maps for you while 
remaining cryptic enough to 
avoid spoiling the game. Desti- 
ny Knight is well thought out, 
engrossing, and you will retum 
to it time and again. 

List Price: Destiny Knight, The 
Bard's Tale Il, $49.95. 
Requires: 512K RAM; CGA, 
EGA, or Tandy 16 color graphics 
adapter; DOS 2.11 or later. 
Electronic Arts, 1820 Gateway 
Dr., San Mateo, CA 94404; (415) 
§71-7171. 


CIRCLE 424 ON READER SERVICE CARD: 





At Long Last, 
PC Baseball 
That Plays 
Like the Real 














Since the dawn of the video- 
game, baseball simulations 
have traditionally been some- 
thing of a programmer's night- 
mare. There are just too many 
things going on at any one mo- 
ment: nine men in the field, 
each independent, and an equal- 
ly independent batter at the 
plate. 

Baserunners can lead or 
steal. Pitchers can hurl heat, or 
curves, or changeups, or go for 
a pitchout. And so on. Many of 
these possibilities can occur si- 
multaneously. 

No simulation has managed 
to capture all the little nuances 
of the sport, and those that came 
closest often suffered from less 
than dazzling graphics and 
sound. 

Well, now there’s Pete Rose 
Pennant Fever from Gamestar, 
and players who are willing to 
put some time into this program 
will find it to be, if not the defin- 
itive baseball simulation, then 
at least the nearest thing to it. 
Pennant Fever's got the graph- 
ics, the sound (with the help ofa 
digitized voice, the game liter- 
ally calls the balls and strikes), 
and the strategy. Short of charg- 
ing the mound after a knock- 
down pitch, there’s not a whole 





lot youcan’t do in this game that 
you can do in live-action base- 
ball. 

Pennant Fever offers two 
modes of play. Exhibition 
Game mode is where most be- 
ginners will want to start. Here 
the action pits one player 
against a computer-controlled 
team or two 
players against 
each other. In ei- 
ther case, play- 
ers choose from 
over 20 avail- 
able teams, each 
ballclub (with 
the exception of 
the fictitious ex- 
pansion teams, 
Eugene and 
Menlo Park) 
composed of 
real stars with 
real stats. Pitting 
Doc Gooden 
against Don 
Mattingly is as 
easy as a flick of the joystick. 

League Play, however, is 
where the real excitement be- 
gins. In this mode, players take 
on not only the role of manager, 
but also of general manager. 
Choosing either the Eugene or 
Menlo Park team, armchair 
Whitey Herzogs are given 10 
years (10 ‘‘game’’ years, that 
is) with which to turn their team 
of unknowns, draft picks, and 
free agents into a dynasty of su- 
perstars. 

The computer takes care of 
all the math. It compiles statis- 
tics, keeps track of the pennant 
races, and provides status and 
injury reports on team mem- 


bers. All this al- 


At the plata, lows the player 
Peta Rose to concentrate 
Pennant on the action. 
Faver glvas P aby in 
ennant Fever 
iy ae a won't come eas- 
gales ily. The game 
thatreal requires a whole 
major lot of time, ef- 
leaguers fort, and pa- 
choose trom. tience to master. 


Beginners will 

find it difficult 

and often frus- 

trating to play 

(unless they 

don’t particular- 

~ ly mind losing 

by margins of 

63-0 and watching Rafael San- 

tana crunch grand slam after 

grand slam off the ace of the 

staff). But perseverance pays 

off. You may commit 15 errors 

in a single inning, but you'll be 
hooked all the same. 

Pennant Fever is so hard to 

play for the same reason that it’s 


such an exceptional program to 
begin with: the graphics. Never 
before has there been a baseball 
game with such ambitious, life- 
like animation. In all, there are 
eight views of the action. Play- 
ing the game on an EGA or 
VGA monitor is almost like 
watching the real thing on tele- 
vision—you get the same cam- 
era angles and the same shots. 
Yet with all of these con- 
stantly changing views, it takes 
a special sort of skill to follow 
the ball in the field. Even expe- 
rienced players will find it virtu- 
ally impossible to track a line 
drive up the middle. Novices 
can tum on the automatic field- 


ing option and let the computer 
do all the work, but really, is 
that something Pete would do? 

There are a number of nice 
touches built into Pennant Fe- 
ver, such as fatigue factors in 
league play (a starter has to rest 
a certain number of games be- 
tween outings), and a computer- 
controlled Pete Rose (adds a bit 
of leadership to a young ball- 
club). And while you can’t posi- 
tion your fielders, you can exe- 
cute just about any play, 
including rundowns, pitchouts, 
and pick-offs. 

In fact, the only serious 
problem with the program is the 
inane copy-protection scheme. 
While the disks themselves are 
not protected, the player needs 
to enter a key code from a sheet 
of un-photocopyable (that is, 
unreadable) paper before the 
game will load. Misplace the 
paper, and you can forget about 
playing the game. Keep the pa- 
per, and you risk going blind 
trying to read the codes. It is an 





irritating, troublesome concept 
and Gamestar would be wise to 
dispense with it. 

Copy protection aside, Pete 
Rose Pennant Fever is about as 
good as baseball gets on a PC. It 
realistically re-creates not only 
baseball’s action, but also its 
endless details. a 
List Price: Pete Rose Pennant 
Fever, $44.95. Requires: 512K 
RAM; CGA, EGA, or Tandy 16- 
color graphics adapter; DOS 2.1 
or later. Copy protected through 
documentation. Gamestar, 3885 
Bohannon Dr., Mento Park, CA 
940285; (415) 329-0800. 
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Abort, Retry, Fail ? 


The Lighter Side of Personal Computing 





VAPOR WATCH 





An occasional report an saftware and hardware delays. 
For important products, the vaporware clack begins 
ticking when the product is announced or becomes 
public knowledge. 


Lotus 1-2-3 3.0. Announced 4/87 with plans for 1988 
shipment, twice postponed; now 6/89. Does 3.0 still 
matter with /-2-3 2.2 (announced 3/89) looming? 


Microsoft Word 5.0. Announced 10/88 with plans for 
12/88 shipment. Confident of timely shipment, 
Microsoft stopped building Version 4.0 and dealers ran 
out of stock fora month. Also lagging: Windows Word, 
unannounced but common knowledge since fall. Further 
word. delays cost Bill Gates a one-day paper loss of 
$174 million, March 7, 1989, 


PM printer drivers. The Presentation Manager shipped 
on schedule 10/88 (good thing October has 31 days) but 
with little more than a Proprinter driver. The good stuff 

limit to what you can do,” (HP LaserJet, PostScript) is delayed till summer. Interim 
boasts this ad for Lotus’s Freelance. tnciuding run your drivers are buggy. 

Model 80 on its side. 





























Honorable mention; Compaq SLT-286 docking 
station, announced with Compaq’s new laptop 10/88, 
may ship 6/89... SuperCalc 5, due 9/88, shipped 2/89... 
Lotus Notes, announced 2/88, due 1989, 


So That’s How 
Sand Dollars 
Got Their 
Name 


‘*Anelement found in or- 
dinary sand—the semi- 
conductor chip—has 
created the ‘Second In- 
dustrial Revolution,’ ac- 
cording to the National 
Academy of Science.** 

i —AP stary in the 
A Cleveland Plain Dealer, 
a February 27, 1989 


Magazine T-shirt, Please mark the funny part but 
don't deface an orginal that we'd photopnnt (use a photocopy or Post- 
It). In case of duplicate entries, award goes to the first or the most legi- 
bie entry. Winners this issue’ Everett Eiselen (Freelance), Tony Margevicius (sand). 


i Send entnes to Abort; 
Retry, Fail? (formerly 

i Communiqués). Win- 

Z ners get $50 anda PC 

é 

8 
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IF YOU LIKED OUR AD, 
YOU'LL LOVE THE BOOK. 


On the back coverof this maga- 
zine, you'll find a 4-page ad 
about our 386™ systems, 286 


systems, laser printers, and low 


like what you see, we have a 28- 
page catalog you'll like even 
more. Just send the card below, 


and we'll send you a free copy. 


direct-from-the-manufac- DELL Or call (800) 426-5150. In 


turer prices. And if you 


SEES Canada, call (800) 387-5752. 


© 1988 DELL COMPUTER CORPORATION 386 1s a trademark of Intel Corporation. 


GET OUR FREE 28-PAGE CATALOG 

OF DELL COMPUTER SYSTEMS. 
This new catalog is the best place to shop for high perform- 
ance 386 and 286 systems. We also offer a full line of soft- 
ware, penpherals, enhancement products, and networking 
solutions. Just send this card, and we'll send you a copy. 
Name: 


Title: 


Company: 

Address: 

City: __ State:_ Zip: 
Phone:___ 

OPlease have a Dell representative call me. 

1. Are youa (select one): = 4. How many PCs do you 
A OEnd user have installed now? 

B O Consultant AOL 


C OReseller B O11-20 
D O Corporate Purchaser C O Over 21 
E CIDP/MISManager 5, How many PCs do you your 
company) plan to purchase 
in the next twelve months? 
AQ110 
B 0386 architecture B 011-20 
3. Are you interested in C OOver 21 
6. Is your requirement: 
A OImmediate 
B 01-3 Months 
C OOver3 Months 
D Olnfo only 
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GET OUR FREE 28-PAGE CATALOG 

OF DELL COMPUTER SYSTEMS. 
This new catalog is the best place to shop for high perform- 
ance 386 and 286 systems. We also offer a full line of soft- 
ware, peripherals, enhancement products, and networking 
solutions. Just send this card, and we'll send you a copy. 
Name: 


Title: 

Company: 

Address: 

Citys Sate Zip: 
Phone: ee 

OPlease have a Dell representative call me. 

1. Are you a (select one). 4. How many PCs do you 
A DEnd user have installed now? 

B O Consultant AQOLIO 


C OReseller B 011-20 
D O Corporate Purchaser CO Over 21 


E CODP/MIS Manager 5, How many PCs do you {your 
2. Which products are company) plan to purchase 
you most interested in? in the next twelve months? 
A 0286 architecture AOQ?MO 
B (2386 architecture B O 11-20 
3. Are you interested in © Cl. Over21 
computer products for: 6. Is your requirement: 
A OHome A UO Immediate 
B D Business B 01-3 Months 
C O Over 3 Months | 
D DO Info only 


AD CODE NO 51B37 | 





IF YOU CAN'T CALL, 
WRITE. 





On the back cover of this maga- our free 28-page catalog. But if 
zine, there’s a 4-page ad for Dell you'd rather send this card, that’s 
Computer Systems. It invites fine with us. Just fill it out, 
you to call our toll-free and we'll get a catalog to 


number, so youcan get & = you right away. 
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Just a reminder to choose yc 


As the PC industry moves rapidly toward graphical environments, you’re 
faced with a crucial decision: To choose the graphical spreadsheet 
that’s emerging as the industry standard. Or to continue trusting a 


Customers in Canada, call (416) 673-9811. Outside North Amenca, call (206) 882-8661 © Copy cee Meme: t Corporation. All nghts reserves 
Microsoft and the Microsoft logo are registered trademarks and Malang it all make sense 1s a Microsoft Corporation. When ordering i 








AP Lacecset Sines cid Apeialgiamenepeasioned tractornavs.o! 


Letters. Graphics. Desktop publishing. Where will 
you ever find one printer that can handle them all? 

Right here. 

Its the new RX7100 series of personal page 
printers from Fujitsu. 

Take a look at the desktop-sized RX7100 model. 
Perfect for most of your printing needs, with HP 
LaserJet™ Plus emulation, dual paper bins and a 
one-piece toner and drum cartridge for ease of 
replacement. When it p 
comes to paper han- 
dling, theRX7100isa = 
real pro, automatically _~ 
feeding anything 
from envelopes to 
legal size paper 
from the same bin. 

For true desktop publishing, the RX7100PS+ 
model adds Adobe’ PostScript’ 35 resident fonts, 

4 MB memory, HP LaserJet Series II* emulation 
with AppleTalk’ plus parallel and serial interfaces. 
So its compatible with every system in your office, 
and then some. 

The best part is, you can begin with the eco- 
nomical RX7100 and easily upgrade it to the top- 
of-the-line RX7100PS+ whenever you're ready. 

Questions? Just call 1-800-626-4686. 

Personally, we think everyone will thank 
you for it. 


Fujitsu RX7100. The Personal Page Printer. 


FUJITSU AMERICA 
Computer Products Group 
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OUR SYSTEM 310 
IS FASTER THAN 


ABAT OUT OF HELL. 


If you've been looking at 
386- based computers, you 
obviously feel the need for 
speed. Something the Dell 


System 310 delivers in spades. 


In fact, the System 310 
has more speed than even 
the most seasoned 386-users 
have come to expect. 

Case in point, PC Labs 
benchmark tests. The 310 
consistently outperformed 
the Compaq’ 386/20e. Not 
to mention the IBM PS/2 
Model 70-121. Leading one 





reviewer to comment, “It’s 
fast enough to burn the sand 
off a desert floor.” 

For us, however, fast 
enough is not enough. 

By utilizing an Intel” 82385 
Cache Memory Controller, 
page mode RAM and inter- 
leaved memory, the 310 not 
only delivers all that speed, 
but enough horsepower to do 
everything from CAD/CAM 
to megaspreadsheets to 
databases the size of the 
Manhattan Yellow Pages. 





Iteven has the umph to 
work as a network file server. 


TELL US WHAT 
TO DO NEXT. 


As much as the Dell 
System 310 has to offer, it 
doesn’t even begin to reach 
its full potential until after 
we've heard your input. 

For it’s only in this way 
that we're able to custom 
configure every 310. To give 
users exactly what they need. 
No more. No less. 

Do alot of spreadsheets? 
There's an optional Intel 
80387 or WEITEK 3167 math 
coprocessor available. 

Storage? You can have 
a 40 MB hard drive. Or 
choose a 90, 150, or 322 
MBESDI drive. 

The System 310 comes 
standard with 1 MB of 
RAM. Want more? We 
can add as much as 8 MB 
to the system board. Still 
not enough? We can add 
still another 8 MB by 
installing a high-speed 
memory expansion board. 

You can even run your 310 
as either a MS-DOS? OS/2 or 
UNIX’ system. It’s your call. 

The same holds true for 
monitors. You can choose 
between VGA mono or VGA 
Color Plus, for high 
resolution colors displayed 
ona larger screen. 

The point here is that when 
you order a System 310, you 
not only get a 386-based 
system that's incredibly fast, 
powerful and versatile, but 
incredibly personal as well. 


“You will have to look 


far and wide to finda 
better price performance 
package for the power 
user lurking inside you.’ 


(November 29, 1988) 


For the full story, see inside back cover 











